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AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 1 (Sheet 1 of 9) 
Grounding System Test (Paragraph 3 .2.4.1) 


J1 of Spacecraft Interface 

From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 



Jl-10 


31-11 


Jl-12 


Jl-13 


Jl-14 


Jl-15 


Jl-16 


Jl-17 


Jl-18 


Jl-19 


-20 


J 1-21 


Jl-22 


Jl-23 


Jl-24 


Jl-25 


+28 V MLB 


+28 V MLB 


+28VMLBRTN 


+28 VMLBRTN 


+28 V PLB 


+28VPLB 


+28 VPLBRTN 


+28 V PLB RTN 


+28VTMB 


28VTMBRTN 


NO CONNECTION 


NO CONNECTION 


CHASSIS GROUND (El) 


+28 V MLB 


+28 VMLB 


+28 V MLB RTN 


+28 VMLBRTN 


+28 V PLB 


+28 V PLB 


+28 V PLB RTN 


+28 V PLB RTN 


+28VTMB 


28 V TMB RTN 


SAFETY HTR PWR 


SAFETY HTR RTN 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


00k 


<1 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


- y 3CAt-S~~ 


0L 


OL 


Q(- 


6 L 


O L 


OL 


OL 


OL 


OL 


OL 


OL 


OL 


, 2 . 0 - 0 - 


OL 


6L 


OU 
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TEST DATA SHEET! (Sheet 2 of 9) - 

AE-26156/3C 
6 Apr 99 

jV 

* • .* 

Grounding Interface Test (Paragraph 3.2.4.1) 



From Chassis 

Pin Description 

Ground to 


J2-1 

Chassis Ground (E2) 

J2-2 

DATA CLOCK (Cl) 

J2-3 

Signal Return 

J2-4 

No Connection 

J2-5 

DIGITAL-A DATA OUT 

J2-6 

DATA ENABLE (Al) 

J2-7 

8 SEC SYNC PULSE 

J2-8 

No Connection 

J2-9 

No Connection 


J2 of Spacecraft Interface 


Required Resistance 
(Ohms) 


<1 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k ■ 


> 100k 



From Chassis 
Ground to 


J3-1 


J3-2 


J3-3 


J3 of Spacecraft Interface 


Pin Description Required Resistance 

(Ohms) 


1 .248 MHz CLK 1 > 100k 


1 .248 MHz CLK RTN 1 > 100k 


<1 



0 


O'SOJL. 


From Chassis 
Ground to 


J5-1 


J5-2 


J5-3 


J5-4 


J5-5 


J5-6 


J5-7 


J5-8 


J5-9 


J5-10 


J5-11 


J5-12 


J5-13 


J5-14 


J5-15 


J5 of Spacecraft Interface 


Pin Description Required Resistance Measured Value 


(Ohms) 

Chassis Ground (E5) < \ 

' MODULE PWRIND > 100k 

' COLD CAL POS MSB (OUT) > 100k 

No Connection > 100k 

' SCANNER Al-2 ON/OFF > 100k 

' ANT IN COLD CAL POS > 100k 

~ PLL PRI/RED > 100k 

No Connection > 100k 

' SURV HTR ON/OFF > 100k 

No Connection ; > 100k 

~ COLD CAL POS LSB (OUT) > 100k 

SCANNER Al-1 ON/OFF > 100k 

~ ANT IN WARM CAL POS > 100k 

ANT TN NADIR POS > 100k 

~FULL SCAN MODE I > 100k 


OL^y 3t)AU2_ 


(Ohms) 


Pass/Fail 

































































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 1 (Sheet 3 of 9) 
Grounding System Test (Paragraph 3.2.4. 1) 


J4 of Spacecraft Interface 

From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

J4-1 

Chassis Ground (E4) 

<i 

0.13 ^ 

p 

J4-2 

MODULE PWR DISCONN 

> 100k 

o.u. 

p 

J4-3 

SURVIVAL HTR ON 

> 100k 

O.L . 

L— 

J4-4 

MODULE TOTALLY OFF 

> 100k 

o.u. 

fi 

J4-5 

SCANNER Al-2 ON/OFF 

> 100k 

Q: 

p 

J4-6 

ANT AT COLD CAL POS 

> 100k 

ou. 

p \ 

J4-7 

PLL SELECT 

> 100k 

dUz 

p 

J4-8 

ANT AT NADIR POS 

> 100k 

QJ^ 

p 

J4-9 

COLD CAL POS MSB (IN) 

> 100k 

n. 

P 

J4-10 

No Connection 

> 100k 

Q£- 

p 

J4-11 

No Connection 

> 100k 



p 

J4-12 

+10 V INTERFACE BUS 

, , . ■ > 100k ’ 

O.u. 

p 

J4-13 

10 V INTERFACE BUS RTN 

> 100k 

o.u. 

p 

J4-14 

MODULE PWR CONN 

> 100k 

o.u. 

-A 

J4-15 

SURVIVAL HTR OFF 

> 100k 

O.U. 

p 1 

J4-16 

SCANNER Al-1 ON/OFF 

> 100k 

o.u. 

p 

J4-17 

ANT AT WARM CAL POS 

> 100k 

O.L 

p 

J4-18 

FULL SCAN 

> 100k 

£2J^ 

fi 

J4-19 

COLD CAL POS LSB (IN) 

> 100k 

CkL, 

p 

J4-20 

No Connection 

> 100k 

O.U. 

p 

J4-21 

No Connection 

> 100k 

... o.u, 

p 

J4-22 

No Connection 

> 100k 

O.u. 

p 

J4-23 

No Connection 

> 100k 

OJ=s 

p 

J4-24 

+10 V INTERFACE BUS 

> 100k 

O.U - 

fi 1 

J4-25 

10 V INTERFACE BUS RTN 

> 100k 

ou. 

p 


Q. C, «> 4oMJL- 


A-4 











































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 1 (Sheet 4 of 9) 
Grounding System Test (Paragraph 3.2.4.1) 


1 — ? 


| | J6 of Spacecraft Interface 



From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 


J6-1 

Chassis GND (E6) 

<1 

O 4 

-R 


J6-2 

RF SHELF Al-1 TEMP 

> 100k 

O-d. 

P 


J6-3 

Al l SCAN. MTR. TEMP 

> 100k 



P 


J6-4 

WARM LOAD Al-1 TEMP 

> 100k 

O.L . 

P 


J6-5 

No Connection 

> 100k 



4 — 


J6-6 

PLLO RED LOCK DETECT 

> 100k 

OL, 

-4 — 


J6-7 

No Connection 

> 100k 

cu^ 

IT 


36-8 

Al-1 DRIVE MTR CURR 

> 100k 



£ 


J6-9 

+15 V ANT DR MON 

> 100k 

OL - 

P 


J6-10 

+5 V ANT DR MON 

> 100k 

& L . 

P 


J6-11 

+15 V SIG PROC MON 

> 100k 

QJ^ 

P 


J6-12 

+5 V SIG PROC MON 

> 100k 

CLL-i 



J6-13 

L.O. VOLTAGE CH 3 MON 

> 100k 

O-d., 

P 


J6-14 

L.O. VOLTAGE CH 5 MON 

> 100k 

— 

L 


J6-15 

L.O. VOLTAGE CH 7 MON 

> 100k 

Q-lL-i 

—4 — 


J6-16 

+15 VDC PLL LO MON ' - - 

> 100k 

*?•/- , 

p 


J6-17 

+10 V MIXER/ AMP MON 

> 100k 

ad-, 

p 


J6-18 

L.O. VOLTAGE CH 15 MON 

> 100k 

. 

_4 


J6-19 

No Connection 

> 100k 

4- 

P 


J6-20 

28 VTMBRTN 

> 100k 

O. 2-, 

fi 


J6-21 

RF SHELF Al-2 TEMP 

> 100k 



-4- — 


J6-22 

A1 -2 SCAN MTR TEMP 

> 100k 




J6-23 

WARM LOAD Al-2 TEMP 

> 100k 

Od- , 

p' - 


J6-24 

No Connection 

> 100k 

n-L : 

_4 — 


J6-25 

PLLO PRI LOCK DETECT 

> 100k 

a-A ■ 

p 


J6-26 

No Connection 

> 100k 

a a • 

c. 


J6-27 

Al-2 DRIVE MTR CURR 

> 100k 

O.L. 

p 


J6-28 

-15 V ANT DR MON 

> 100k 

a 4^ 

p 


J6-29 

-15 V SIG PROC MON 

> 100k 

ad.- _ 

/ 

< 

J6-30 

L.O. VOLTAGE CH 4 MON 

> 100k 



/ 


J6-31 

L.O. VOLTAGE CH 6 MON 

> 100k 

1 o.l . 

~JL — 

. 

J6-32 

L.O. VOLTAGE CH 8 MON 

> 100k 

o, 

p 

_ 

J6-33 

-15 VDC PLL LO MON 

> 100k 

0.C. . 

— 4 — 

. 

J6-34 

+8 V IF AMP MON 

. > 100k 

OL - _ 

p 


J6-35 

No Connection 

> 100k 

&.L. 

p 

_ 

J6-36 

No Connection 

> 100k 

O-L. 

p 


J6-37 

No Connection 

> 100 k 

O-O. 

p 

J 


O.L. ~ y 



AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 1 (Sheet 5 of 9) 
Grounding System Test (Paragraph 3.2.4. 1) 


J7pfS 


From Chassis 
Ground to 


J7-1 


37-2 


J7-3 


J7-4 


J7-5 


J7-6 


37-7 


J7-8 


J7-9 


J7-10 


37-11 


11-12 


J7-13 


J7-14 


37-15 


J7-16 


37-17 


37-18 


37-19 


37-20 


37-21 


37-22 


3 7-23 


37-24 


37-25 


37-26 


37-27 


3 7-28 


37-29 


37-30 


37-31 


37-32 . 


37-33 


37-34 


37-35 


37-36 


37-37 


Pin Description 


Chassis GND (E7) 


No Connection 


REDUN PLO LOCK DET 




15 V RTN (2/3) 


DUMP TEST POINT 


No Connection 


CH3 OUT TEST POINT 


CH4 OUT TEST POINT 


CH5 OUT TEST POINT 


CH6 OUT TEST POINT 


CH7 OUT TEST POINT 


CH8 OUT TEST POINT 


CH9 OUT TEST POINT 


No Connection 


No Connection 


GSE CMD LSB 


GSE CMD MSB-1 


+5 V GSE INTERLOCK A 


No Connection 


No Connection 


PRI PLO LOCK DET 


No Connection 


I/H TEST POINT 


No Connection 




ICH10 OUT TEST POINT 


CH 1 1 OUT TEST POINT 


CH12 OUT TEST POINT 


CH13 OUT TEST POINT 


CH14 OUT TEST POINT 


ICH15 OUT TEST POINT 


|No Connection 


No Connection 


GSE CMD MSB 


|5 V RTN (1) 


+5 V GSE INTERLOCK B 


jacecraft Interface 


Required Resistance 
(Ohms) 


<1 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


- - . > 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 



O.L ~ > 40 



































































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 1 (Sheet 6 of 9) 



A- 7 







AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 1 (Sheet 7 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 


r~ — — — i 

Source 

Pin 

Destination 

Pin 

Source Pin Description 

Required 

Resistance 

(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

Jl-5 

Jl-7 

+28 V PLB 

> 100k 

0L 

~~r~ 

Jl-5 

Jl-9 

+28 V PLB 

> 100k 

OL 


Jl-5 

Jl-10 

+28 V PLB 

> 100k 

0 L 

p 

Jl-5 

Jl-24 

+28 V PLB 

> 100k 

0L- 

e 

Jl-5 

Jl-25 

+28 V PLB 

> 100k 

O L 

p 

Jl-5 

J2-3 

+28 V PLB 

> 100k 

O L 

r 

Jl-5 

J4-12 

+28 V PLB 

> 100k 

n i 

e 

Jl-5 

J4-13 

+28 V PLB 

> 100k 

OL 

r 

Jl-7 

Jl-9 

28VPLBRTN 

> 100k 

QL 

r 

Jl-7 

Jl-10 

28VPLBRTN 

> 100k 

OL 

r 

Jl-7 

Jl-24 

28VPLBRTN 

> 100k 

OL 

f 

Jl-7 

Jl-25 

28VPLBRTN 

> 100k 

OL 

p 

Jl-7 

J2-3 

28 V PLB RTN 

> 100k 

OL 

p 

Jl-7 

J4-12 

28VPLBRTN 

> 100k 

2-rtJL 

t 

Jl-7 

J4-13 

28 V PLB RTN 

> 100k 

A. & MJL 

p . 

Jl-9 

Jl-10 

+28VTMB ' ' ' 

> 100k 

WBMESSm 

p 

Jl-9 

Jl-24 

+28VTMB 

> 100k 

OL- 

p 

Jl-9 

Jl-25 

+28VTMB 

> 100k 

OL 

p 

Jl-9 

J2-3 

+28 V TMB 

> 100k 

0L 

f 

Jl-9 

J4-12 ' 

+28 VTMB 

> 100k 

0L 

J. 

Jl-9 

J4-13 

+28 V TMB 

> 100k 

0L 

t 

Jl-10 

Jl-24 

28 VTMB RTN 

> 100k 

OL 

f 

Jl-10 

Jl-25 

28 VTMB RTN 

> 100k 

OL 

f 

Jl-10 

J2-3 

28 VTMB RTN 

> 100k 

OL 

P . . 

Jl-10 

J4-12 

28 V TMB RTN 

> 100k 

OL 



I Jl-10 

J4-13 

28 VTMB RTN 

> 100k 

OL 



Jl-24 

Jl-25 

SAFETY HTRPWR 

> 100k 

OL 

p 

Jl-24 

J2-3 

SAFETY HTRPWR 

> 100k 

OL 

p 1 

Jl-24 

J4-12 

SAFETY HTRPWR 

> 100k 

0L 

r 

Jl-24 

J4-13 

SAFETY HTRPWR 

> 100k 

wamam 

JP 

Jl-25 

J2-3 

SAFETY HTR PWR RTN 

> 100k 

OL 

JL 

Jl-25 

. J4-12 

SAFETY HTR PWR RTN 

> 100k 

OL 

f 

Jl-25 

J4-13 

SAFETY HTR PWR RTN 

>.100k 

OL 

f 

J2-3 

J4-12 

SIGNAL RTN 

> 100k 


f 

1 J2-3 

J4-13 

SIGNAL RTN 

> 100k 

t. 5 M-in- 

I— 

J4-12 

J4-13 

+10 V INTERFACE BUS 

> 100k 

OL 

P 1 


OL => 



























































































































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 1 (Sheet 8 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 


Source 

Pin 

Destination 

Pin 

Source Pin Description 

Requirec 

Rcsistanc 

(Ohms) 

J2-2 

J4-13 

DATA CLOCK (Cl) 

>2k 

J2-5 

J4-13 

DIGITAL-A DATA OUT 

> 2k 

J2-6 

J4-13 

DATA ENABLE (Al) 

>2k 

J2-7 

J4-13 

8 SEC SYNC PULSE 

>2k 

J3-1 

J4-13 

1.248 MHZ CLK 

>2k 

J3-2 

J4-13 

1.248 MHZ CLKRTN 

>2k 

J4-2 

J4-13 

MODULE PWR DISCONN 

>2k 

J4-3 

J4-13 

SURVIVAL HTR ON 

>2k 

J4-4 

J4-13 

MODULE TOTALLY OFF 

>2k 

J4-5 

J4-13 

SCANNER Al-2 ON/OFF 

>2k 

■ J4-6 

J4-13 

ANT AT COLD CAL POS 

>2k 

J4-7 

J4-13 

PLL SELECT 

>2k 

1 J4-8 

J4-13 

ANT AT NADIR POS 

>2k 

J4-9 

J4-13 

COLD CAL POS MSB (IN) 

>2k 

J4-14 

J4-13 

MODULE PWR CONN 

>2k 


Measured Value 
(Ohms) 


Pass/Fail 


J4-15 

J4-16 

J4-17 

J4-18 

J4-19 


J5-2 


J5-3 


J5-5 


J5-6 


J5-7 


J5-9 


J5-11 


J5-12 


J5-13 


J5-14 


J5-15 


J4-13 SURVIVAL HTR Ui* 

J4-13 SCANNER Al-1 ON/OFF 

J4-13 ANT AT WARM CAL POS 

J4-13 FULL SCAN 

J4-13 COLD CAL POS LSB (IN) 


J4-13 MODULE PWRIND 
1443 COLD CAL POS MSB (OUT 

J4-13 SCANN ER Al-2 ON/OFF 

J4-13 ANT IN COLD CAL POS 


J4-13 IPLL PRI/RED 


J443 S URV HTR ON/OFF 

J443 COT. D CAL POS LSB (OUT) 

J4-13 SCANNER Al-1 ON/OFF 


j4_13 I ANT IN WARM CAL POS 


J4-13 ANT TN NADIR POS 


J4-13 lFtn.L SCAN MODE 


QL = -7 





















AE-26156/3C 
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TEST DATA SHEET 1 (Sheet 9 of 9) 
Grounding Interface Test (Paragraph 3.2.4.1) 


Source 
Pin . 

Destination 

Pin 

Source Pin Description 

Required 

Resistance 

(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

J6-2 

Jl-10 

RF SHELF Al-1 TEMP 

>2k 

0^ 


J6-3 

Jl-10 

Al-1 SCAN MTR.TEMP 

>2k 

0 L. 

? 

J6-4 

Jl-10 

WARM LOAD Al-1 TEMP 

>2k 

6L 

P 

J6-6 

J4-13 

PLLO RED LOCK DETECT 

>2k 

_6L 

P 

J6-8 

J4-13 

Al-1 DRIVE MTR CVR 

>2k 

OL 



J6-9 

J4-13 

+15 VDC ANT DRIVE MON 

>2k 

OL 

P 

J6-10 

J4-13 

+5 VDC ANT DRIVE MON 

>2k 

M 

P 

J6-11 

J4-13 

+15 VDC SIG PROC MON 

>2k 

oi 

JL 

J6-12 

J4-13 

+5VDC SIG PROC MON 

>2k 

OL 

4 

J6-13 

J4-13 

L.O. VOLTAGE CH3 MON 

>2k 

0 L 


J6-14 

J4-13 

L.O. VOLTAGE CH5 MON 

>2k 

Oi 

p 

J6-15 

J4-13 

L.O. VOLTAGE CH7 MON 

>2k 

<3 U 

P 

J6-16 

J4-13 

+15 VDC PLL LO MON 

>2k 

OL 


J6-17 

J4-13 

+10 V MIXER/AMP MON 

>2k 

OL 

_ L 

J6-18 

J4-13 

L.O. VOLTAGE CH15 MON 

>2k 

OL. 

t 

J6-2I 

J4-10 

RF SHELF Al-2 TEMP ' - . 

>2k 

6L 

t 

J6-22 

J4-10 

Al-2 SCAN MTR.TEMP 

>2k 

OL 

f 

J6-23 

J4-10 

WARM LOAD Al-2 TEMP 

>2k 

0(_ 

p 

J6-25 

J4-13 

PLLO PRI LOCK DETECT 

>2k 

ql 

p 

16-21 

J4-13 

Al-2 DRIVE MTR CURR 

>2k 

OL 

t 

J6-28 

J4-13 

-15 VDC ANT DRIVE MON 

>2k 

OL 

J. 

J6-29 

J4-13 

-15 VDC SIG PROC MON 

>2k 

OL 

-L 

J6-30 

J4-13 

L.O. VOLTAGE CH4 MON 

>2k 

OL 

e 

J6-31 

J4-13 

L.O. VOLTAGE CH6 MON 

>2k 

At 

t 

J6-32 

J4-13 

L.O. VOLTAGE CH8 MON 

>2k 

OL 

t 

J6-33 

J4-13 

-15 VDC PLL LO MON 

>2k 

OL 

r 

J6-34 

J4-13 

IF AMP MON 

>2k 

0(- 

P 


- 'J 


Fia/AL 

Circle Test: (CPx) LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop 

IK)—-. — 

Customer Representative Date 

(Flight Hardware Only) 




A-10 



TEST DATA SHEET 2 

+28 MLB During Turn-on Transient (Paragraph 3.2.4 .2. 1.1) 


AE-26156/3C 
6 Apr 9? 


At 28.56 Vdc 


Ste 



Parameter 


Time to reach steady state current 


Peak Current 


Rate of Change (Slope): dl/dT 


At 27.44 Vdc 


Ste 



Parameter 


Time to reach steady state current 


Peak Current 


Rate of Change (Slo 


Measured/ Calculated 


(91 Amps 


mA/us 


Measured/ Calculated 



Required* 

S/N 101-104 S/N 105 &V 


20 ms max 300 ms max 


10.6 Amps 5.9 Amps 


677 mA/us I 250 mA/us 


Required* 

S/N 101-104 i S/N 105 &u 


20 ms max 300 ms max 


10.6 Amps 5.9 Amps 

677 mA/us 250 mA/us 



Pass/ Fail 



At 28.00 Vdc: 


Ste 



Parameter 


Time to reach steady state current 


Peak Current 


Rate of Change (Slope): dl/dT 


Measured/ Calculated 


Refer to Figure 5. . 


f/V(\L 

Circle Test: (S? 1 LPT 


I Amps 


o mA/us 


Required* 

S/N 101-104 S/N 105 &u 


20 ms max 300 ms max 


10.6 Amps 5.9 Amps 


677 mA/us I 250 mA/us 


Pass/ Fail 


METSAT/AMSU-Al System P/N IS-1331720 Shop Order; 


. 373^3 















































AY — 4-5. 92m.V; 






AY=47. 1 8 mV. 


(/)> 
E E 
tHQ) 

(00) 
XHM 
(M II 
II 0 
XX 
« 


Ms 


X 


m e 

E(\l 2 

mix •-» 


OE 


inc\i DL • 
(mii <a 

n o UQD 

XX 


OE > 
• ■* 
O Q 

H \ 


a x 
. x 
a *0 
x 


. 777777 op- rmio 





AE-26156/3C 
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.TEST 

+28 MLB Operating Power (Paragraph 3.2.4.2.1.2) 


i • 

. t ~ 

I Step 

+28V MLB at 27 Volts 

Measured 

Units 

Required 

Pass/Fail 

2 ' 

f28 V MLB voltage at 27 V (V b ) 
[Measured) 

*2-7, e oy/ 

Volts 

27.0 + 0.1 

f 

1 3 

Average Current (ly) (PLLO#l) 

-Z--^ A 

Amps 

N/A 

N/A 

4 

+28 V MLB operating power = ly x Vb 
(PLLO#l) 

(o ^ 

Watts 

82 W max 

^ - 

1 6 

Average current (ly) (PLLO#2) 


Amps 

N/A 

N/A 

7 

+28 V MLB operating power = ly x V b 
fPLLO#21 

(fl. C+v»J 

Watts 

82 W max 

P 

| 

^ f ■ - 1 

+28 V MLB at 28 Volts 


1 9 

+28 V MLB bus voltage at 28 V (V b ) 
(Measured) 

2.^.0 OV 

Volts 

28.0 ±0.1 

f 

1 10 

Average Current (ly) (PLLOrrl) 

~2 .'2-3 ft 

Amps 

N/A 

N/A 

1 11 

+28 V MLB operating power = ly X V b 
(PLLO#l) 


Watts 

82 W max 


1 13 

Average current Gy) (PLLO#2) 

•2-7-4 Tft 

Amps 

N/A 

N/A 

1 14 

+28 V MLB operating power = ly x V b 
rPT.T.O#Tl . 


Watts 

82 W max 


1 

+28 V MLB at 29 Volts 


1 16 

+28 V MLB voltage at 29 V (V b ) 
(Measured) 


Volts 

29.0 + 0.1 

p 

II 17 

Average Current (ly) (PLLO#l) 

7. /? 

Amps 

N/A 

N/A 

1 18 

+28 V MLB operating power = ly x V b 
(PLLO#l) 


Watts 

82 W max 


It 20 

Average current (ly) (PLLO#2) 

•2 /C. 

Amps 

N/A 

N/A 

1 21 

i — mm 


Watts 

82 W max 

y 9 

I Circle 
1 MET; 


\s 

1 Custc 
I (Fligl 



,mer Representative Date Quality C^ol C3 Date 

it Hardware Only) 
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TEST DATA SHEET 4 (Sheet 1 of 2) 

+28 Pulse Load Bus (Paragraph 3.2.4.2.2.1-3.2.4.2.2.6) 
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Paragraph 


Parameter 


3.2.4.2.2.1 From -0.1 to two seconds 
Peak Current = Ip 

3.2.4.2.2.2 From 2 to 4 seconds 
Peak Current = Ip 

3.2.4.2.2.3 From 4 to 6 seconds 

' • Peak Currents Ip 

3.2.4 .2.2.4 From 6 to 8 seconds 
Peak Current = I p 

“ r * g 

3.2.4 .2.2.5 Eight Sec. Integrated Current Measurement: 
Current 

3.2.4.2.2.6 Tum-on Transient: 


Measured or - Required Pass/Fail 
Calculated ~ * ~ 


/ ' l Amps 1.3 amps max J ^ 

/xi.Amps 1.3 amps max | ^ 

/< / Amps 1.3 amps max f 

/ 2-A mps 1.3 amps max | 


/2 o&7 mA None 


* Refer to Figure 9. 

Bus current during the I/H, D period 



dl/dT 

mA/ps 

744 mA/ps * 

Peak Current = Ip 

/?«> Amps 

11.5 Amps 



Paragraph 


•3.2.4.2.2.1 

From -0.1 to 2 secs 

3.2.4.2.2.2 

From 2 to 4 secs 

3.2.4.2.23 

From 4 to 6 secs 

3.2.4.2.2.5 

From 6 to 8 secs 


Parameter 


Measured or 
Calculated 

Pass/Fail 

^.*£a 

N/A 

mA 

N/A 

3?,?^ "A 

N/A 

/ 9.3^ mA 

N/A 



Circle Test: 


METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: 


Customer Representative 
(Flight Hardware Only) 


Date 


32223 2 sm: Jli 

/UmLI 

Test Systems Engineer 
Quality Control ^ J 
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■- TEST DATA SHEET 4 (Sheet 2 of 2) , 
+28 Pulse Load Bus (Paragraph 32A22 7) 


Buscurrent during warm cal, cold cal, & Nadir 


Paragraph 

Parameter 

Measured or 
Calculated 

Pass/Fail 

32A22.7 (2) 

Warm cal 

/C$0 niA 

. N/A 

3.2A2.2.7 (3) 

Cold cal 

/7,7 / “A 

N/A 

32A22.7 (4) 

Nadir 

"27.30 “A 

N/A 

3.2A2.2.7 (5) 

Warm cal (motors off) 

©, 0 “A 

N/A 


Circle Test; (CPTl) LPT 


METS AT/AMSU-A 1 System P/NIS-1331720 Shop Orden^^^/ S/N: /a? 



Test Systems Engineer 



* % A 




Date 




Customer Representative 
(Flight Hardware Only) 


Date 



74 s 

; 94 > 


Quality Control Y 


Date 
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TEST DATA SHEET 5 

+28 V Analog Telemetry Bus (Paragraph 3.2.4.2.3) 



Parameter 



+28 V ATB Bus Voltage (V at ) 
(Measured) 


Av. Current (I a ) 


+28 V ATB Operating Power = I a XV at 


Measured/ - 
Calculated 


Volts 


0_mA 


o7- OYmW 


28.0+03 


7 mA max 


200 mW max 



p/U AL 


Circle Test: 


METSAT/AMSU-A1 System P/N IS-1331720 Shop Order .S/N: . lM 





Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 


Quality Control 
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— ... -TEST DATA SHEET 6 

+10 V Interface Bus Voltage (Paragraph 32A.2A) • - • 




Step 


Parameter 


Av. Current (I a ) 


+10 V Interface Bus (Vjj-,) (Measured) 


- Measured/ 
Calculated 


Tiitvoits 


Required 


10 mA max 


9-0 ±1.0 V 


Pass/Fail 


~nr 

2 


+10 V Interface Bus Power = I a X Vjjj 




100 mW max 


kj 


fltihL 

Circle Test: LPT 


METSAT/AMSU-A1 System P/N IS-1331720 Shop Order s/N: /o$ 


f/ 1 , liufl J^/3/xi 



Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 
Date Quality Contr^K ^ ^ 


Liflj 


Date 


Date 
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... r : TEST DATA SHEET 11 - r - --- 

■- — • • “8 Seconds” Frame Sync Pulse (Paragraph 3.2.4.3.2.4) 

TekHSIS 200ks/s 3720 Acqs 



Ch2 -Width 
237. 3ps 


Ch2 High 

8.8 if 


ism 


oooojjBSu. 


HftsuruL 
ffflss/6A 
cJW.: t-v°° 
* : Aim 


•JO: jtmn OP-.M3Q 

Step I 


" 1 " ' ' (dfl j “ ' "2 ' NUS Qus 'Cn2 V b. 

3 .Z42.2.A 8 See. m/AE SyUC. PULSE ■ 

H NALCPT TAf ~ /f 

Parameter” I Measurer 


3 Mar 2000 
09:48:19 


DAT 


1 * Frame Sync Pulse Timing (G)* 
Frame Sync Pulse Timing (C)* 
Frame Sync Pulse Amplitude 


Measured/ 

Calculated 

Required 

Pas si Fail 

00336 Sec 

8 Sec ±10% 

p 

Z37.3 ns 

240.4 ps ±10% 

_E 

8-& Volts 
« 1 

9.0 ±1.0 V 

P 


( r/wAM 

Circle Test: VCPT/ LPT 


METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: 37323 7 S/N: 




Customer Representative 
(Flight Hardware Only) 


Tesf'Systems Enmneer> 



Date Quality Conjk 


&J 3s 




sto 
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- TEST DATA SHEET 12 (Sheet 1 of 2) - 

•Synchronization Signals Relationship (Paragraph 3.2.4.3 .2.5) 


A1 Select pulse and the 8 seconds Frame sync pulse. 


Verify that the sync pulse between H and C is as 
shown in Figure 19. 


TekSSIiS 200 kS/s 


482 Acqs 


hi 1 

SEtCtTL. . . 


TIME MEASURED: 1.4. 

TIME REQUIRED: 1.2 ms ±10% 
PASS/FAIL V'KSS 



t>: 3D2E OfcQfifl 


J TbS- IZ 

FINAL CPT 


A: 1.2ms 
:®: 1.195ms 


3 Mar 2000 
09:59:40 


DATsitaL 


(mL\ 

Circle Test: V CPT ) LPT 


METSAT/AMSU 


-A1 System P/N IS-1331720 Shop Order: 373Z3 ?_ SAfo 


Customer Representative 

Date 

Quality Control 

(Flight Hardware Only) 




-22 







ois b 



chi 
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——TEST DATA' SHEET 12 (Sheet 2 of 2) v 
-V :■ Synchronization Signals .Relationship (Paragraph 33.4.3.2.5) 


A1 Select pulse and the Cl Shift pulse. ....... 

: 1 ’ " - - Verily that the sync pulse between I and E is as 

shown in Figure 19. 

TIME MEASURED: Zi-0 Ak S^C^ 

TIME REQUIRED: 24 ps ±1 ps 
PASS/FAIL _ EAI1 


551 Acqs 


' J 1 1 t 

f 1 * ’ 
I 
1 
1 

’ ttt 

ri 

T » 1 » T 


-rn 

IINT 

" p T 1 * J 


— 

I- 


Zi.OJi 

'•Si-G.;; 





»*v*— 

11 









L 
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• f 


^h*M-T= 

■ *-h-H 

4 * 1 * 

I 

1 

1 



5 rm r 
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4— 

i 

i 

r 

■ ■■ V 1 



r 



, . . 

yixhtf-* 

i ■ • • 

i 

i 

i 

L 


i: 


. . 


,L 

r • ■ 

i 

i 

j *■ 

‘ **" 

" v 

'isus 

i tKf 

i « » » t 

% 



i: 24us 
P: 23.5jiS 


3 Mar 2000 
10:08:58 


rnrn OPtflOfl 


3.14.-5.Z.5 AlSELECl i Ct JA7/T 

FINAL CPT TJ>S-!Z SKZ TEST ENG: 


ATE££d2_ 


(yi»k 

Circle Test: V CPT J LPT 


METSAT/AMSU-Al System P/N IS- 133 1720 Shop Order: 3Z>22 


Tear Systems £ngureer 


Customer Representative 

Date 

Quality Coitfr61 

(Flight Hardware Only) 





Sto 



Chi 
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* if: • .*/ - - •. TESTDATA SHEET 14- 

Commands and Digital-B Telemetry Verification (Paragraphs 3.2.4.3.3. 


1, 3.2.4 .3.3.2, 3.2.4.3.3.3, and 3.2.4 .3 .3.4) 


Test 

Djgital-B 

Commands Verification Via STE - 

Visual In 

spection 

Pass/Fail 


Command 

Observed 

Required 

Observed 

Required 

3.2.4.3.3.1 

Module 

Totally 

Off 

Scanner Al-1 

OFF 

OFF 

tu . C- • 

Antenna 
pointing 
to warm 
load. 

F 

Scanner A1 -2 

OFF 

OFF 

IJ. L 

Antenna 
pointing 
to warm 
load. 

F 

Module Power 


Disconnect 

N/A 

N/A 

HMI 

Survival Htr. 
Power. 

&FF 

OFF 


28 V supply 
current=0 

■a 

3.2.4.3.3.2 

Survival 

Heater 

Power 

Survival 
Heater ON 

QkJ 

ON 

N/A 

N/A 

p 

Survival 
Heater OFF 

0 F(~> ’ * 

OFF 

N/A 

N/A 

r 

3.2.4.3.33 

Module 

Power 

Connect 

Module Power 


Connect 

2 V# 

+28 V DC 
current 
is 

between 
0.5 and 3.2 
amps. 

f 



F/f) 

PLLO#2 

N/A 

N/A 


ia— 

mm 

PLLO#l 

N/A 

N/A 



r/ufiL 

Circle Test: (cfr) LPT 

System P/N IS-1331720 Shop Order: 3732.3 J 7 S/N:_^^_ 

Test Systems Engineer 


METSAT/AMSU-A1 


Date 



Customer Representative 
(Flight Hardware Only) 


Date Quality Con^df C_y Date 
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- . : /-V— TEST DATA SHEET 19 

- Digital-A Data Output Full Scan Mode Synch Sequence, 
Unit LDVSerial Number and Digital-B Serial Data Verification 
Sections [I], [H], and [HI] (Paragraph 32.4.3.4.1) 





Element 
(For Ref) 

Description 

0001 

Sync Sequence Byte 1 

0002 

Sync Sequence Byte 2 

0003 

Sync Sequence Byte 3 

0004 

Unit I.D. and Serial N 

0005 

Digital-B Data Byte 1 

0006 

Digital-B Data Byte 2 

0007 

Digital-B Data Byte 3 

0008 

Digital-B Data Byte 4 


AMSU A1 Identification Words 
(data entered in decimal system) 


AMSU-A1 S/N 101 
AMSU-A1 S/N 102 
AMSU-A1 S/N 103 
AMSU-A1 S/N 104 
AMSU-A1 S/N 105 
AMSU-A1 S/N 106 
AMSU-A1 S/N 107 
AMSU-A1 S/N 108 


Recorded 

Value 






Binary 


00000001 

00000101 

00001001 

00001101 

00010001 

00010101 

00011001 

00011101 

00100001 


Required Pass/Fail 
Value 



Decimal 


AMSU-A1 S/N 109 00100001 


** Required value = 14 when PLLO #1 is active; and = 6 

when PLLO #2 is active. 


Circle Test: / CPT \ LPT 

METSAT/AMSLMd System P/N IS- 1 33 1 720 Shop Ordcr:^-^ 2 -^ f S/N:. 


Test Systems Engineer 


'oy 



Customer Representative 

Date 

Quality Contrpf^ 


Date 

(Flight Hardware Only) 
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- - TEST D ATA SHEET 20 - - : 

Reflector Positions Section [IV] (Paragraph 3.2.4.3.4.1) 


Element 
(For Ref) 


0014 


0048 


0082 


0116 


0150 


0184 


0218 


0252 


0286 


0320 


0354 


0388 


0422 


0456 


0490 


0524 


0558 


0592 


0626 


0660 


0694 


0728 


0762 


0796 


0830 


0864 


0890 


0932 


0966 


1000 


1034 


' 1186 


Al-1 Reflector 


Measured* Required** 


Al-2 Reflector 





OJLHU 


* Actual counts from computer printout Rewriting counts on this data sheet is optional. 

** Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting range on this 
data sheet is optional. . 

Circle Test: LPT 

METSAT/AMSU-A1 System P/N IS-133 1720 Shop Order: ^ 73'2 < S^ / p>! N:, 


/3/a^> 


Customer Representative 
(Flight Hardware Only) 


-4 zML 

Date 


Test Systems Engineer 


Quality Coo 












































































































r- 

o\ 


0 -OtH<N^^OCTHX> 

$4 r-rococococoojoi 
O r^cr* 003 coin hid 
O coro^'tf 
P H 


Hvor-^cricNcnco 
o-cNr-ojc^roc^ 
O r-cnocNcoinHin 
O coro^^^^voo 


pu invor-ooovDUU 

CQ O3O3O3O3O3C0U!2 


LOVOOOO^HH^r- 

VDHVOH 0 'O 3 r-OJ 

Lne^OOOHOJ-^UD 

oi 03 03 roro rococo 


oroHinvmno^ 
VDrHVDrHVOrHr-03 
inr-cooHm^vo 
0303 03 coco rococo 


r^comoiHoaco^ 

HHHO303O3O3O3 


03 co^voinc\oaH 3 : 

LnoLOomovonO 

CO LD VO 00 CT\ rH 03 ^ p 
HHHHH030303 


W 0 
P P 
w w 


8 

I 8 


OOVOHOQO^VOVO 

^aunoinoLno*- 
nxrvooocnH 03 ^f 
Hr- IHi— 1H030303 


ChOHOlCO^inVO 

HHHHrlrlrl 


inchoo 3 ^cnO'Co 
coco^a^awcn 
HCS^tDO'COOH 
i—i i— i 


tn^voino^o 3 nf 
fooococo^a\-^c\t 
O i-l 03 ^ LO CO O H 
O HHr 


Mcm 

Sa 

888 


^ J 3 

w 

i— j M 
& 

Qh U 

E w 
g K 
o y 

o 


p rHOqcO^in^O'CO 

PQ ' " 



00 

CTi 




AE-26156/3C 
6 Apr 99 


- -TEST DATA SHEET 21 • - * 

Digital-A Data Output Radiometer Data Section [V] (Paragraph 3.2.4.3.4.1) * '*■ 


BP 

Al-2 Channel 

-3 (50.3 GHz) 

Al-1 Channel-9 ( 

57.290344 GHz) \ 

Element 
(For Ref) 

Position* 

Required** 

Mi 

Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

01 

0018 

1663 3 

1L5CGA9CC6 

i 

0030 

16 090 

!6.5C0i9ca 



02 

0052 

3 





0064 

I6C9X. 

ZJ 




03 

0086 

)f c M3 





0098 

/mi 





04 

0120 

/ao«/ a. 





0132 . 

/mf 





05 

0154 

(tfMTL 





0166 

LbMi 





06 

0188 

HeMI 





0200 

Ut 





07 

0222 






0234 

160*63 





08 

0256 

!(ob9 7 





0268 

Horn. 





09 

0290 

It MX 





0302 

n,oV3. 





10 

0324 

IhtMO 





0336 

969/ 





11 

0356 

16,050 





0370 

16639 





12 

0392 

)u m 





0404 

U09X 





13 

0426 

It, 053 





0438 

16095 





14 

0460 






0472 

1605V 





15 

0494 

16,037 


- 



0506 

m 56. 





16 

0528 

iko'st 



' ' * 


0540 

Itbk-K 





17 

0562 

lfn055 





0574 

1 6656 





18 

0596 






0608 

16656 





19 

0630 

(6096 





0642 

1A65X 





20 

0664 

16639 





0676 

IM9I 





21 

0698 

itoi? 





0710 

16693. 





22 

0732 

f&avA 





0744 

16693 





23 

0766 






0778 

16690 





24 

0800 

/6n33 





0812 

LM3& 1 





25 

0834 

}LMS 





0846 

16696 





26 

0868 

10099 





0880 

(6099 





27 

0902 

loot? 





0914 

U6 9 3 





28 

0936 

16,05.5 





i 0948 

! 6*639 





29 

0970 

/6>6£5 





0982 

(6093 





30 

1004 

11,65*1 





1016 

U0VD 





CC 

1038 

IfoOto? 

'I 

1 



1050 

16090 


/ 



wc 

1190 

1/0099 

\iLsccdycch 

P* 


1202 

(M92> 

lAACOim 


* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 

** Required = 16,500 ± 4000 counts. 

Circle Test: (CP^ LPT ~ 

METSAT/AMSU-A1 System P/N IS-133 1720 Shop Order: 57^-3/ S/N:, t 

1 ® 3 -H-CO 


— — C t —t _ 

Test Systems Engineer Date 

Customer Representative Date 

(Flight Hardware Only) 

Quality Contjidf Date 
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- TEST DATASHEET 22 (Sheet 1 of 2) - T . : : -; 

Full Scan Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.1) 


* Value is from the STE printout sheets. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 

(Continued on Sheet 2) 


Copying data to this sheet is optional. 


Thermistor Sensors _ 

Recorded 
Value*", 
(deg. Q 

Required 
Value 
(deg. Q 

Pass/ 

Fail 

Plpmpnf 

Description 

1090 i 

U-l Warm Load 1 

If 

25 ±15 


1092 i 

M-l Warm Load 2 


25 ±15 




1094 i 

M-l Warm Load 3 

ESHmH 

25 ±15 




1096 i 

Al-1 Warm Load 4 

■Wl 

25 ±15 




1098 

Al~l Warm Load Center 

EEE9H 

25 ±15 



1100 

Al-2 Warm Load 1 


25 ±15 

M - 


1102 

A 1-2 Warm Load 2 


25 ±15 



1104 

Al-2 Warm Load 3 

2.6.65 

25 ±15 

„ 


1106 

Al-2 Warm Load 4 


25 ±15 




1108 

Al-2 Warm Load Center 

6 V 

25 ±15 



1110 

Local Oscillator Channel 7 

a.tf.35 

25 ±15 



1112 

Local Oscillator Channel 8 

wgm 

25 ±15 



1114 

Local Oscillator Channel 15 . 

nns 

25 ±15 




1116 

PLL LO #2 Channels 9-14 


25 ±15 

_ 


1118 

PLL LO #1 Channels 9-14 

WIEZM 1 

25 ±15 

■ 

■ ■ 

1120 

PLLO (Reference Oscillator)**/ 

Not used*** __ 


25 ±15 

1 

■ 

1122 

Mixer I.F. Amp. Channel 3 

wbmEM 

25 ±15 




1124 

Mixer I.F. Amp. Channel 4 

2Q.67 

25 ±15 



1126 

Mixer I.F. Amp. Channel 5 


25 ±15 

_ 


1128 

Mixer I.F. Amp. Channel 6 


25 ±15 



1130 

Mixer I.F. Amp. Channel 7 


25 ±15 

_ _ 


1132 

Mixer I.F. Amp. Channel 8 

29.72. 

25 ±15 

_ __ 


1134 

Mixer I.F. Amp. Channels 9-14 

a 7. vo 

25 ±15 





. 1136 

Mixer I.F. Amp. Channel 15 

Hva 

25 ±15 

JJjffssJ 


► * . I 
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: i -TEST DATA SHEET 22 (Sheet 2 of 2) — • / . 

Full Scan Mode Temperature Sensors Section [VI (Paragraph 3 .2.4.3. 4.1) 


Recorded 
Value* 
(deg. C) 


Thermistor Sensors . . 

Element 

Description 

1138 

I.F. Amp. Channel 11-14 

1140 

I.F. Amp. Channel 9 

1142 

I.F. Amp. Channel 10 

1144 

I.F. Amp. Channel 1 1 

1146 

DC/DC Converter 

1148 

IF. Amp. Channel 13 

1150 

IF. Amp. Channel 14 

1152 

I.F. Amp. Channel 12 

1154 

RF Shelf Al-l 

1156 

RF Shelf Al-2 

1158 

Detector Preamp Assy. 

1160 

Scan Motor Al-l 

1162 


1164 

Feed Horn Al-l 

1166 

Feed Horn Al-2 

1168 

R.F. Mux Al-l 

1170 

R.F. Mux Al-2 

1172 

Local Oscillator Channel 3 

1174 

Local Oscillator Channel 4 

1176 

Local Oscillator Channel 5 

1178 

Local Oscillator Channel 6 

1180 

Temp Sensor Ref Voltage Count 



as aw 


* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** = Count of 24,552 +1765,-1308. 


Circle Test: 


METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N- 

3 / 3/4 

Test Systems Engineer 
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Customer Representative'' 
(Flight Hardware Only) 


Quality Control 
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. TEST DATA SHEET 23 ' 

Digital-A Data Output Wann Cal Mode Synch Sequence, ~ 
Unit I.D7Scrial Number and Digital-B Serial Data Verification 
Sections [I], [H], and [HI] (Paragraph 3.2.43.4.2) 




Step 

Element 
(For Ref) 

Description 

Recorded 

Value 

Required 

Value 

Pass/Fail 

m 

0001 . 

Sync Sequence Byte 1 

2- tTtT 

255 

wmi 


0002 

Sync Sequence Byte 2 


255 

■ 

■II 


0003 

Sync Sequence Byte 3 


255 

■ 

■1 

[H] 

— 

0004 

Unit I.D. and Serial N 


* 

■ 

■ 

urn 

0005 

Digital-B Data Byte 1 


4 

l 

■ 


0006 

Digital-B Data Byte 2 

WBM 

14 


||| 


0007 

Digital-B Data Byte 3' - ' 

O 

0 

■ 

■ 


0008 

Digital-B Data Byte 4 

o 

0 

E 

9 

* 

AMSUAlId 

entification Words 




(data entered 

in decimal system) 

Binary 

Decimal 


AMSU-A1 S/N 101 

00000001 

1 


AMSU-A1 S/N 102 

00000101 

5 


AMSU-A1 S/N 103 

00001001 

9 


AMSU-A1 S/N 104 

00001101 

13 


AMSU-A1 S/N 105 

00010001 

17 


AMSU-A1 S/N 106 

00010101 

21 


AMSU-A1 S/N 107 

00011001 

25 


AMSU-A1 S/N 108 

00011101 

29 

* 

AMSU-A1 S/N 109 

00100001 

33 


(£5 

METSAT/AMSU-Al 


Circle Test: \fPTJ LPT 

System P/N IS-1331720 Shop Order. 
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Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


-.O P 


Date 



Qu^^Con^of 7 
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■- ■ TESTDATASHEET24 •. 

Reflector Position Warm Cal Mode Section [TV] and Reflector Position Nadir Mode Section [IV] (Paragraphs 3.2A.3A.2 and 

3.2.4.3A.4) 
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- - - TEST DATA SHEET 25 - 

Digital-A Data Output Warm Cal Mode Radiometer Data Section [V] (Paragraph 3.2.4.3.4.2) 


Element 
(For Ref) 


0018 


0052 


0086 


0120 


0154 


0188 


0222 


0256 


0290 


0324 


0356 


0392 


0426 


0460 


0494 


0528 


0562 


0596 


0630 


0664 


0698 


0732 


0766 


0800 


A 1-2 Channel-3 (50.3 GHz) 
Measured* Required** 


M2&'L'L'MJISZE3!M\ 


Al-l Channel-9 (57.290344 GHz) 


Element Measured* Required** 
(For Ref) ' 


0030 YiKn/rQ I /tfZC 2 ‘/ca 


0064 


0098 


0132 


0166 


0200 




0902 


0936 


0970 


1004 


1038 


1190 1 I 0 I I 1202 | 1 » 

Actual counts from computer printout Rewriting counts on this data sheet is optional. 

1 Required = 16,500 ± 4000 counts. 


I I rflKi C wfJEm I 
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Customer Representative 
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TEST DATA SHEET .26 (Sheet 1 of 2) 

Warm Cal Mode Temperature Sensors Section [VTj (Paragraph 3.2.4 3.4.2) 


Thermistor Sensors 

Recorded 
Value* 
(deg. O 

Required. 
Value — 
(deg. C) 

Pass/ 

Fail 

■*7 

mi 

Description 

1090 

Al-1 Warm Load 1 


25 + 15 

f/h3 

1092 

Al-1 Warm Load 2 


25 ±15 



1094 

Al-1 Warm Load 3 

a L ui 

25 ±15 



1096 

Al-1 Warm Load 4 

mi 3 

25 ±15 



1098 

Al-1 Warm Load Center 


25 ±15 



1100 

Al-2 Warm Load 1 

J2U3 

25 ± 15 



1102 

Al-2 Warm Load 2 


25 ±15 



1104 

Al-2 Warm Load 3 

. b ( 

25 ±15 



msm 

Al-2 Warm Load 4 

30,6/ 

25 ±15 



1108 

Al-2 Warm Load Center 

at.M 

25 ±15 



1110 

Local Oscillator Channel 7 

M l )5 

25 ±15 



1112 

Local Oscillator Channel 8 


25 ±15 



1114 

Local Oscillator Channel 15 

31.5a, 

25 ± 15 



1116 

PLL LO #2 Channels 9-14 

a. s.a 

25 ±15 



1118 

PLL LO #1 Channels 9-14 


25 ±15 



1120 

PLLO (Reference Oscillator)**/ 
Not used *** 





1122 

Mixer I.F. Amp. Channel 3 

31.0 q 

25 ±15 



1124 

Mixer LF. Amp. Channel 4 

31U 

25 ± 15 



1126 

Mixer I JF. Amp. Channel 5 

31.66 

25 ±15 



1128 

Mixer I.F. Amp. Channel 6 


25 ±15 



1130 

Mixer I.F. Amp. Channel 7 

Q9.77 

25 ±15 



1132 

Mixer I.F. Amp. Channel 8 

212 3 

25 ±15 



1134 

Mixer I.F. Amp. Channels 9-14 

2SJL5 

25 ±15 



1136 . 

Mixer I.F. Amp. Channel 15 

30.72 

25 ±15 

\ 



* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** ForS/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 
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TEST DATA SHEET 26 (Sheet 2 of 2) ; ' . 7 . 

Warm Cal Mode Temperature Sensors Section [VII (Paragraph 3.2.4 .3.4.2) 
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j 


* 

** 


Value is from the STE printout sheets. 
= Count of 24,552 +1765,-1308. 


Copying data to this sheet is optional. 


Thermistor Sensors . 

Recorded , - 
Value* 
(deg. Q 

Required 
Value 
(deg. C) 

Pass/ — 
Fail 

Element 

Description 

1138 

LF. Amp. Channel 11-14 

-3<V75 

25 ±15 


1140 

LF. Amp. Channel 9 


25 ±15 



1142 

LF. Amp. Channel 10 


25 ±15 



1144 

LF. Amp. Channel 1 1 

a 

25 ±15 



1146 

DC/DC Converter 

33.39 

25 ±15 



1148 

I.F. Amp. Channel 13 

3.7 . 15 

25 ±15 



1150 

LF. Amp. Channel 14 

33.73 

25 ±15 



1152 

I.F. Amp. Channel 12 

as.Tto 

25 ±15 



1154 

RF Shelf Al-l 

51.73 

25 ±15 



1156 

RF Shelf Al-2 



25 ±15 



1158 

Detector Preamp Assy. 


25 ±15 



1160 

Scan Motor Al-l , , , 

Z L L33. 

25 ±15 



1162 

Scan Motor Al-2 



25 ±15 



1164 

Feed Horn Al-l 


25 ±15 



1166 

Fee.d Horn Al-2 

at. 77 

25 ±15 



1168 

R.F. Mux Al-l 

Enm 

25 ±15 


WHm 

1170 

R.F. Mux Al-2 

Eism 

25 ±15 


II 

1172 

Local Oscillator Channel 3 

BHHWHI 

25 ±15 


HI 

1174 

Local Oscillator Channel 4 


25 ±15 


HI 

1176 

Local Oscillator Channel 5 

cram 

25 ±15 


■ 

1178 

Local Oscillator Channel 6 

mannM 

25 ±15 


jj^l 

1180 

Temp Sensor Ref Voltage Count 

ai075~ 

** 

* 



Circle Test: \CFI) LPT 
METSAT/AMSU-A1 System P/N IS- 133 1720 


< 


Customer Representative 
(Flight Hardware Only) 


Shop Ordt , S/N; / ® ^ 

urn. 





Date 




Date 


Test Systems Engineer 
— -(794) 

Quality Control 


Date 
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- TEST DATA SHEET .27.- • ^ v ~'f 

Digital-A Data Output Cold Cal Mode Synch Sequence, ~ ' 
Unit I.D./Serial Number and Digital-B Serial Data Verification 
Sections [I], [II], and [HI] (Paragraph 32.43.4.3) 


* AMSU A1 Identification Words 
(data entered in decimal system) 


Binary 


Step 

Element 
(For Ref) 

Description 

Recorded 

Value 

Required 

Value 

Pass/Fail 

m 

0001 

Sync Sequence Byte 1 

'Z&S' 

255 

EaH 

0002 

Sync Sequence Byte 2 


255 

■ 

Ml 

0003 

Sync Sequence Byte 3 


255 

J 


IH] 

0004 

Unit I.D. and Serial N 


* 

V 

— 

pn] 

0005 

Digital-B Data Byte 1 

r 

8 

1 

|| 

0006 

Digital-B Data Byte 2 

h 

14 



0007 

Digital-B Data Byte 3 ' ' ' 

o 

0 



0008 

Digital-B Data Byte 4 

O 

0 

c 

■ 


Decimal 


AMSU-A1 S/N 101 
AMSU-A1 S/N 102 
AMSU-A1 S/N 103 
AMSU-A1 S/N 104 
AMSU-A1 S/N 105 
AMSU-A1 S/N 106 
AMSU-A1 S/N 107 
AMSU-A1 S/N 108 
AMSU-A1 S/N 109 


00000001 

00000101 

00001001 

00001101 

00010001 

00010101 

00011001 

00011101 

00100001 


1 

5 

9 

13 

17 

21 

25 

29 

33 


Circle Test: fCPTj LPT 

METS AT/AMSU-A1 System P/N IS-1331720 
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AE-26156/3C 
6 Apr 99 


•• V'"" '' -TEST DATA SHEET 28 (Sheet 1 of 2) : Jf 

Reflector Position Warm Cal Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], and Reflector Position 
. . Nadir Mode Section [IV] (Paragraphs 3.2.4.3.42, 3.2.4-3.43, and 3.2.43.4.4) 



Para No. 


3.2.43.43, Step 4 


Al-1 Reflector 


Position* 


Required** 


Pass/Fail 



6I2H 

61 31 

6054 

6055 

54 7 9 

547 9 

S5a.T 

S'Sa' 5 



CC = Cold Cal 

* Actual counts from computer printout Rewriting counts on this data sheet is optional. 

** Required range for instrument serial number fromTDS 6 of AE-26002/1 ±10 counts. Rewriting 
range on this data sheet is optional. 


3.2.43.43, Step 4 
Substep 

MSB 

a. 

0 

b. 

0 

c. 

1 

d. 

1 


Circle Test: {^CPTj LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: 


■ S73-23 7 SM-. , 
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Test Systems Engineer 
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- -TEST DATA SHEET 28 (Sheet 2 of 2) ... - • %;' • .v/rio" 

Reflector Position Warm Cal ’Mode Section [TV], Reflector Position Cold Cal Mode Section [IV], and Reflector Position 
Nadir Mode Section [IV (Paragraphs 3.2.43.4.2, 3.2.43.4.3, and 3.2.4.3.4.4) 
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TEST DATA SHEET 29 

Digital-A Data Output Cold Cal Mode Radiometer Data Section [V] (Paragraph 3.2.4 .3.4.3) 
Condition: Cold Cal Position MSB=0 and Cold Cal Position LSB=0 



1111 IIMH 'll 1 j 


Al-2 Channel-3 (50.3 GHz) 


Element Measured* Required** 
(For Ref) 


0018 


0052 


0086 


0120 


0222 


0256 


0290 


0324 


0356 


0392 


0426 


0460 


0494 


0528 


0562 


0596 


0630 


0664 


0698 


0732 


0766 


0800 


0834 


0868 


0902 


0936 


0970 


1004 


1038 


* Actual counts from computer printout 
** Required = 16,500 ± 4000 counts. 

Circle Test: (CPj) LPT 
METSAT/AMSU-A1 System P/N IS-1 33 1720 



AM Channel-9 (57.290344 GHz) 


Measured* Required** 


Customer Representative 
(Right Hardware Only) 
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6 Apr 99 


TEST DATA SHEET 30 (Sheet 1 of 2) 

Cold Cal Mode Temperature Sensors Section [VI] (Paragraph 3.?.4.3.4.3) 


Thermistor Sensors 

Recorded 
Value* 
(deg. Q 

Required 
Value 
(deg. C) 

Pass/ 

Fail 

Element 

Description 

1090 

Al-1 Warm Load 1 

MlEaSm 

25 + 15 


1092 

Al-1 Warm Load 2 

IslOtefll 

25 ±15 



1094 

Al-1 Warm Load 3 

U!IM 

25 + 15 



1096 

Al-l Warm Load 4 

ECTIM 

25 ±15 



1098 

Al-1 Warm Load Center 

HUSH 




1100 

A 1-2 Warm Load 1 


25 ±15 



1102 

Al-2 Warm Load 2 

^lIo.59 

25 ±15 



1104 

A 1-2 Warm Load 3 


25 ±15 



1106 

Al-2 Warm Load 4 

'Xio.fo 3 

25 ±15 



1108 

Al-2 Warm Load Center 


25 ±15 



1110 

Local Oscillator Channel 7 

a<*7 \ 

25 + 15 



1112 

Local Oscillator Channel 8 ' ' ' 

1 

25 ±15 



1114 

Local Oscillator Channel 15 

mmm 

25 + 15 



1116 

PLL LO #2 Channels 9-14 


25 ±15 



1118 

PLL LO #1 'Channels 9-14 


25 ±15 



1120 

PLLO (Reference Oscillator)**/ 
Not used *** 

w/a® 




1122 

Mixer IF. Amp. Channel 3 


25 + 15 



1124 

Mixer I.F. Amp. Channel 4 

31. 5H 

25 ± 15 



1126 

Mixer IJF. Amp. Channel 5 

3i, 

25 ±15 



1128 

Mixer I.F. Amp. Channel 6 

•a<7.a<7 

25 ±15 



1130 

Mixer I.F. Amp. Channel 7 

^.75 

25 ±15 



1132 

Mixer I.F. Amp. Channel 8 

21.59 

25 ±15 



1134 

Mixer I.F. Amp. Channels 9-14 

70 

25 ±15 



1136 

Mixer I.F. Amp. Channel 15 

31.00 

25 ±15 

i 

, 

w 


* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 
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• TEST DATA SHEET 30 (Sheet 2 of 2) - - - ~~ ‘ 

Cold Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.3) 


Thermistor Sensors 

Element 

Description 

1138 

I.F. Amp. Channel 11-14 

1140 

I.F. Amp. Channel 9 

1142 

I.F. Amp. Channel 10 

1144 

I.F. Amp. Channel 1 1 

1146 

DC/DC Converter 

1148 

I.F. Amp. Channel 13 

1150 

I.F. Amp. Channel 14 

1152 

I.F. Amp. Channel 12 

1154 

RF Shelf Al-1 

1156 

RF Shelf Al-2 

1158 

Detector Preamp Assy. 

1160 

Scan Motor Al-1 

1162 

Scan Motor Al-2 

1164 

Feed Hom Al-1 

1166 

Feed Hom Al-2 

1168 

R.F. Mux Al-1 

1170 

R.F. Mux Al-2 

1172 

Local Oscillator Channel 3 

1174 

Local Oscillator Channel 4 

1176 

Local Oscillator Channel 5 

1178 

Local Oscillator Channel 6 


Temp Sensor Ref Voltage Count 


* Value is from the STE printout sheets. 
** = Count of 24,552 +1765,-1308. 



Recorded 
Value* 
(deg. C) 


3 


3 


31.30 


9X95 


33. tO 


9^.96 


99. C L i 


9.9. 75 


"31.00 


9.30 



(o 


L 


I'X.TCS 


I 1 

Copying data to this sheet is optional. 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 


25 ±15 




Circle Test: (CFp LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order 


373237 


/0«P 


■5 —‘A— C O 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 


Quality Control 


Date 

Date 
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' ; ; - TESTJ0ATASHEET31---'~ " 

Digital-A Data Output Nadir Mode Synch Sequence,- ' 

Unit LDTSenal Number and Digital-B Serial Data Verification 
Sections [I], [H], and [IE] (Paragraph 3.2.43.4.4) 


Element 
(For Ref) 



Description 


Recorded 

Value 


Required 

Value 


Sync Sequence Byte 1 


Sync Sequence Byte 2 


Sync Sequence Byte 3 


Unit I.D. and Serial N 


Digital-B Data Byte 1 


Digital-B Data Byte 2 


Digital-B Data Byte 3 


Digital-B Data Byte 4 


* AMSU A1 Identification Words 
(data entered in decimal system) 

AMSU-A1 S/N 101 
AMSU-A1 S/N 102 
AMSU-A1 S/N 103 
AMSU-A1 S/N 104 
AMSU-A1 S/N 105 
AMSU-A1 S/N 106 
AMSU-A1 S/N 107 
AMSU-A1 S/N 108 

AMSU-ALS/N 109 

Circle Test: (cPT ) LPT 

METS AT/AMSU-A1 System P/N IS-1 33 1720 Shop Order: 



Binary 


00000001 

00000101 

00001001 

00001101 

00010001 

00010101 

00011001 

00011101 

00100001 




Decimal 


Test Systems Engineer 


-DO 


Customer Representative 
(Flight Hardware Only) 


Date Quality Cont 
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• 1 TESTDATA SHEET 32 
Digital-AData Output Nadir Mode Radiometer Data Section [V] (Paragraph 3.2.43.4.4) 


BP 

Al-2 Channel- 

3 (50.3 GHz) 

Al-l Channel-9 (57.290344 G! 

Iz) 



Position* 

Required** 

Pass/Fail 

P/h>2> 

Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

01 

0018 

ieag um 




0030 


n^sm 



02 

0052 

wBEeem\ 

HI 

■i 



0064 

WGEEk 1 

H 

il II 



03 

0086 

/ S?3/ 


Mil 

BI 


0098 

/5?36 ... 


4 



04 

0120 

IH«I 


Mil 

■I 


0132 



|| II 

Bi. 


05 

0154 

15929 





0166 

15992, 


[HI 

9 ! 


06 

0188 

K93.9 





0200 

w&'fvm 


II II 

■i 


07 

0222 

RBH 


... 

Ml 

s 

0234 







08 

0256 





Bi 

0268 

FMSn 





09 

0290 

)5932 



\ 


0302 

Bi 




10 

0324 

WBissm 



HI 

0336 

1593% 





11 

0356 




hBi 

0370 

15990 





12 

0392 

15916 

■ 


1 

0404 

mgm 






13 

0426 

WkUtlM I 

Bi 










14 

HOI 






0472 

ebb 



■i 

■H ■ 


15 

WEEM 

bbb 





0506 

wkm!M 



B 


16 

mum i 



' ' 




15917 



■l 

hmb 


17 








1 S c /3 9 

hi 


■ 


18 

0596 







IggjM 



■1 

■HI 


19 

0630 

15929 





0642 


Ml 




IBB 

0664 

HI ill B 

|| 




0676 

w&'&M 

IMI 




IES 

0698 


|B| 


■ 

!■ 

0710 

VB 





22 

0732 

159^9 



■ 

ii 

0744 

/593g 





23 

0766 

WkikkW 





0778 

WB&fm 

|^U 


__ 


24 

0800 

fern 

oi 




0812 

w&sm 

IHI 



— 

25 



m 




0846 

\ 15990 

I— l 


■ 

HBI 

26 

\mmm 

BJiJIBi 

i 




0880 

Ml B 



1 

■ 

27 

0902 

R££BI 





0914 

i 5 93(c 

— 1 


■ 

■ Hi 

IBM 

■ 

28 

0936 

RBB 

i 






9 


i- 


29 

0970 

vzthm 





IK9 

mmm 

IB! 

i 

■ 


30 

1004 



II 


| 1016 

15930 


w 


CC 

1038 


im 

II 


IpKFSMi 


' 0 



wc 

1190 

-a- - 

«ai 


A 

IHB 


0 



Actual counts from computer printout. Rewriting counts on this data sheet is optional. 
** Requited = 16,500 ± 4000 counts (Unless otherwise indicated). 

Circle Test: (c0) LPT ^ / O' 

METSAT/AMSU-A1 System P/N IS-133 1720 Shop 


Test Systems Engineer 





3 


Customer Representative 
(Flight Hardware Only) 



194 , 


Date 


Date Quality Control 


Date 


A47 
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.. TEST DATA SHEET 33 (Sheet 1 of 2)~ 

Nadir Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.4) 


Thermistor Sensors , 

Recorded 
Value* 
(deg. O 

Required 
Value - — 
(deg. C) 

Pass/ 

Fail 

Element 

Description 

1090 

Al~l Warm Load 1 


25 + 15 

7Ws5 

1092 

Al-1 Warm Load 2 

3JU2 

25 + 15 




1094 

Al-1 Warm Load 3 

MM 

25 + 15 



1096 

Al-1 Warm Load 4 


25 + 15 



1098 

Al-1 Warm Load Center 

Mi 3 

25 + 15 



1100 

A 1-2 Warm Load 1 

3/e-%( 

25 + 15 



1102 

Al-2 Warm Load 2 

3-67 V 

25 + 15 



1104 

Al-2 Warm Load 3 


25 + 15 



usm 

Al-2 Warm Load 4 


25 ±15 



1108 

Al-2 Warm Load Center 

a4.7? 

25 + 15 



1110 

Local Oscillator Channel 7 


25 ±15 



1112 

Local Oscillator Channel 8 


25 + 15 



1114 

Local Oscillator Channel 15 

33.9/ 

25 ±15 



1116 

PLLLO #2 Channels 9-14 

a <7.39 

25 ±15 



1118 

PLLLO #1 Channels 9-14 

3 Lot* 

25 ±15 



1120 

PLLO (Reference Oscillator)**/ 
Not used *** 


25 ±15 



1122 

Mixer I.F. Amp. Channel 3 

•32.67 

25 ±15 



1124 

Mixer I.F. Amp. Channel 4 

33.77 

25 ±15 



1126 

Mixer I.F. Amp. Channel 5 

33.6? 

25 ±15 



1128 

Mixer I.F. Amp. Channel 6 

3><D.l7 

25 ±15 



1130 

Mixer I.F. Amp. Channel 7 

30.13, 

25 ±15 



1132 

Mixer I.F. Amp. Channel 8 

32.^2. 

25 ±15 


I 

1134 

Mixer I.F. Amp. Channels 9-14 

S.Q.S2 _ 

25 ±15 



1136 , 

Mixer I.F. Amp. Channel 15 



25 ±15 

c 

V 


* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 
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TEST DATA SHEET 33 (Sheet 2 of 2) 

Nadir Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.4) 



Element 


1138 


1140 


2 


1144 


1146 


1148 


1150 


1152 


1154 

1156 

1158 

1160 

1162 

1164 

1166 

1168 

1170 

1172 

1174 

1176 

1178 

1180 


Description 


I.F. Amp. Channel 11-14 


ILF. Amp. Channel 9 


I.F. Amp. Channel 10 


I.F. Amp. Channel 1 1 


DC/DC Converter 


I.F. Amp. Channel 13 


I.F. Amp. Channel 14 


I.F. Amp. Channel 12 


RF Shelf Al-1 

RF Shelf Al-2 

Detect or Preamp Assy. 

Scan Motor Al-1 . 

Scan Motor Al-2 

Feed Horn Al-1 

Feed Horn Al-2 

R.F. Mux Al-1 

R.F. Mux Al-2 

L ocal Oscillator Channel 3 
Loca l Oscillator Channel 4 
Local Oscill ator Channel 5 
Loca l Oscillator Channel 6 
Temp Sensor Ref Voltage Count 







2 


32J1 

aq.35 

2AJ0 

3 - 7. 0 9 

■a<ny 

-23J£L 
3.9.7 9 
3 = 5 OiU- 


25 ±1 

15 

25 ± 1 

15 

25 ± I 

15 

25 ± ! 

15 

25 ± 

15 

25 ± 

15 

25 ± 

15 


5 


25 ±15 
25 ±15 
25 ±15 
25 ±15 
25 ±15 
25 ±15 
25 ±15 
25 ±15 
25 ± 15 
25 ±15 
25 ±15 
25 ±15 
25 ±15 
** 



* Value is from the STE printout sheets. 
** = Count of 24,552 +1765,-1308. 


Copying data to this sheet is optional. 


Circle Test: (<CPT) LPT 

METSAT/AMSU-A1 System P/N IS- 133 1720 


Shop Order: 


373-2-37 S/N: / & ^ 


_ — c o 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 


Quality Corrtp^l 
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...... DATA SHEET 34 • - ‘T*’/ v 

Analog Telemetry Verification by Way of Connector J6 (Paragraph 3.2.4.33.1) 


* +8.5 V PLL LO Ch 9-14 for S/N 1U1-1U+, +xuv mixer /unp tor o/n uu <uu> 
** +8 V Receiver for S/N 101-104, +8 V IF Amp for S/N 105 and above. 

*** 4 5 +fL5Lwhen locked, 05 ±05 when unlocked or OFF. One must be locked. 


CPT \ LPT 
F/NAL) 


Circle Test: 

METSAT/AMS^XlSystem P/N IS-133 1720 Shop Order: 333Z2£L 

Test Sy^fen 

5 -H--0 O 


■1 

From 

Description 

To 

■RHI 

Required 

(volts) 

Pass/Fail 

mm i 

J6-02 1 

RF Shelf Al-l Temp. 


A±LL - 

3.5 & 2 V «■ 

maamn 

01 

J6-03 . 

Al-l Scan Motor Temp. 

IllfS 

4i±JL 

3.5 ±2 V 

E9I 

05 

J6-04 ' 

Warm Load Al-l Temp, 

. 1 



wBSmMm 

04 

J6-21 

RF Shelf Al-2 Temp. 

Jl-10 


1 

HAD 

02 

J6-22 

Al-2 Scan Motor Temp. 

Jl-10 


3.5 s 2 V 

ten. 

06 

J6-23 

Warm Load Al-2 Temp. 

Jl-10 


3.5 *2 V 

PASS 



25 

J6-06 

PLLO No. 2 Lock detect 

J2-03 


*** 

K8HI 

07 

J6-08 

Al-l Drive Motor Cuxr. 

J2-03 

Z-/2 V 

3.5 ±2 V 

££12- 

10 

J6-09 

+15 V Antenna Drive 

J2-03 


3.5 ±2 V 

LdLL 

15 

J6-10 

+5 V Antenna Drive 

J2-03 

jU. VL 

3.5 ±2 V 

JASA 1 

09 

J6-11 

+15 V Signal Processing 

J2-03 


3.5 ±2 V 

PASS 

14 

J6-12 

+5 V Signal Processing 

J2-03 

3.o6> \I 

35 ± 2 V 

£412- 

22 

J6-13 

L.O. Voltage Channel 3 

J2-03 


3.5 ± 2 V 

PASS’ 

24 

J6-14 

L.O. Voltage Channel 5 

J2-03, 


3.5 ±2 V 

PASS 

20 

J6-15 

L.O. Voltage Channel 7 

J2-03 

&sB±, 

3.5 ±2 V 

PASS 

16 

J6-16 

+15 V PLL LO Ch 9-14 

J2-03 

. 5 U5D V/ 

3.5 ±2 V 

PASS 

17 

J6-17 

* 

J2-03 


3.5 ± 2 V 

PASS 

27 

J6-18 

L.O. Voltage Channel 15 

J2-03 


3.5 ±2 V 

PASS 

26 

J6-25 

PLLO No. 1 Lock detect 

J2-03 

4-st-SV 

*** 

Pass 

08 

J6-27 

Al-2 Drive Motor Curr. 

J2-03 

LiU 

3.5 ±2 V 

PASS 

12 

J6-28 

-15 V Antenna Drive 

J2-03 

3.14 l/ 

3.5 ± 2 V 

PASS 

11 

J6-29 

-15 V Signal Processing 

J2-03 

341 'l 

3.5 ± 2 V 


23 

J6-30 

L.O. Voltage Channel 4 

J2-03 

3.6 v 

3.5 ±2 V 

pass 

j\ yj s S' 

21 

J6-31 

L.O. Voltage Channel 6 

J2-03 

3.6 v 

3.5 ± 2 V 

PAIL 

19 

J6-32 

L.O. Voltage Channel 8 

J2-03 


3.5 ±2 V 

_££SS_ 

/J 

18 

J6-33 

-15 V PLL LO Ch 9-14 

J2-03 

AJul 

3.5 ±2 V 

PASS 

13 

J6-34 

■h — . 

J2-03 

sms 

a r n #vT 1 

3.5 ±2 V 

r\r j l 

PASS 

J 1 


Customer Representative 
(Flight Hardware Only) 



1 '< 3-^0 

Date 


i f f *** 

Date Quality Control 


A-50 
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• ' -TEST DATASHEET35 (Shc'itl Of ” 

Analog Telemetry Signals by Way of the STE (Paragraph 3.2.4.33.2) 


Description 



Al-1 Scanner Motor 
Al-2 Scanner Motor 
Al-1 RF Shelf 
Al-2 RF Shelf - 
Al-1 Warm Load 
Al-2 Warm Load 


Ant Al-1 Drv Motor Current 
Ant Al-2 Drv Motor Current 



Temp 

Temp 

Temp 

Temp 

Temp 

Temp 




25 ±15 
25 ±15 
25 ±15 
25 ±15 
25 ±15 
25 ±15 


(mAmps) 


125 mA (Max) 
125 mA (Max) 


(*) Data from the printout sheet. Rewriting data on this space is optional. 


(Continued on sheet 2) 


Circle Test: (St) LPT 
METSAT/AMSU-A1 System P/NIS-1331720 


Shop Order: 


,?7ggg 7 sa,: /£>& 


/3/d^ 


Test Systems Engineer 


^A\ 

194 / 3-3-t^ 


Customer Representative 
(Flight Hardware Only) 



A-51 
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' ‘;v. ■? ' S “TEST DATA SHEET 35 (Sheet 2 .of 2) 

Analog Telemetry Signals by Way of the STE (Paragraph 3.2.4.33.2) 



Description . 

(*) 

Signal Processing 

+15 V 

Antenna Drive 

+15 V 

Signal Processing 

-15 V 

Antenna Drive 

-15 V 

Receiver 

+8 V 

Sig Processing 

+5 V 

Antenna Drive 

+5 V 

Phase Lock Loop Ch 9-14 (a)/ 

+83 V 

Receiver/Mixer IF (b) 

+10V 

Phase Lock Loop Ch 9-14 

+15 V 

Phase Lock Loop Ch 9-14 — - 

-15 V 

L.O. #8 

Ch-8 ' ' 

L.O. #7 

Ch-7 

L.O. #6 

Ch-6 

L.O. #3 

Ch-3 

L.O. #4 

Ch-4 

L.O. #5 

Ch-5 

PLLO No. 2 Lock Detect 


PLLO No. 1 Lock Detect 


L.O. #15 

Ch-15 


Measured 

(volts)"" 


/ L f'77' 


— /tT. 





7-7^ 


/^.S - o 


— Required 
(volts) " " 


15.0 ± 03 V 

15.0 ± 03 V 
-15.0 ± 0.5 V 
-15.0 + 03 V 

8.0 + 0.5 V 

5.0 + 03 V 

5.0 + 03 V 
8.5 + 03 V 
10.0 +0.5 V 

15.0 ± 0.5 V 
-15.0 + 0.5 V 

(**) ± 0.5 V 

(**) ± 0.5 V 

(**) ± 0.5 V 

(**)_ ± 0.5 V 

(**) ± 03 V 

(**) + 0.5 V 

(***) 

(***) 

(**)_ + 03 V 


(*) Data from the printout sheet Rewriting data on this space is optional. 

(**) GDO voltages from the manufacturer data sheet for S/N 101-104; DRO CH3-8 10V, GDO CH15 15V for 
S/N 105 and above. 

(***) Locked PLO voltage 0 to +15 V, other PLO voltage +15.0 V; one must be locked for S/N 101-104. Locked 
PLO voltage 4.0 ±1 .0 V, other PLO voltage 0.0 +0.2 V, one must be locked for S/N 105 and above. 

(a) For S/N 101 through 104. (b) For S/N 105 and up. 

Circle Test: LPT 

METSAT/AMSU-A1 System P/NIS-133 1720 Shop Order: 22^2^7 S/N; / P & . 
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- ---- -TEST DATA SHEET 36:-- 

- Integrate/Hold and Dump Signal Verification (Paragraph 3.2.43.6.1) 

TekBEfiS iks/s 51 Acqs 




ynm or.coq 


Parameter 


Scope Channel-1: Integration/Hold 


Time Measured (A)* 


Time Measured (B)* 


Amplitude Measured 


Scope Channel-2: Dump Signal 
Time Measured (D)* 


Amplitude Measured 

* Refer to Figure 2 for waveform configuration. 

ftmes 

Circle Test: ICPT ) LPT 


Measured 


/64 ? “s 


38-14- ms 


V 


/Z.- 88 ms 


s.0& V 


METSAT/AMSU-A1 System P/NIS-1331720 Shop Order 


Chi -Width 
164.9ms 


Chi +Wldth 
38.14ms 


Ch2 -Width 
12 . 88 ms 


Ch2 High 
5.08 V 


Z.ZM .3.&-I MccJMTC /noitt € -Dump SKmALS \ 

... 7£r-36 

FINAL CPT 


3 Mar 2000 
12:41:16 


Required 


165 ms ± 10% 


35 ms ± 10% 


5.0 ±0.2 V 


9 ms to 15 ms 


5.0 ±0.2 V 




Ht « 




mi 


PASS 


Customer Representative 

Date 

Quality Control 

(Flight Hardware Only) 























51 Acqs 
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6 Apr 99 


TekSEJiS Ik s/s ' ' 


TEST DATA SHEET 37 . 

Inteeration Time (Analog Output) Verification (Paragraph 3.2A3.6.2) 
S3 Acqs 

e- P H 


m 50ms chi A 2.u 


198ms Channel 03 • - - ' 

■ Chi -Width Frc< * uency: — — - 50 - 3 GHz 

: 164.9ms 

INTEGRATIONS* 

, , „ . L Measured Y m s 

Chi +Width . , 77T^ 

37.ims Required 165 ms ± 10% 

Pass/Fail 

... HOLD (B-D)* 

S 2U mr ■ _ ' , / 

Measured z'T'f ms 
Required 25 ms ± 10% 

Pass/Fail fi/fXf 


DUMP (D) * 

Measured /J 7 
Required 9 ms to 15 ms 
Pass/Fail //?S f 


nsiecJtATfco t/m^t ch J 


TekSEEB iks/s 


3 Acqs 



3 Mar 2000 
12:55:33 


A: 13ms 
-<B: 189ms 


Channel 

Frequency: 


52.8 GHz 


■32.4 3. bz Z’m<- C« 4- 12:57:2S 

(nm.) ''' 

Circle Test; VCPT / LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order :^2AZ2 

/fe 

Test Sys 

y ® •3-4--OO 


ct ] 1 64 “^ s th INTEGRATION (X) * 

Measured 

Required 165 ms ± 10% 
C 3 7 +Ums h Pass/Fail 

• (**a -oJ» J* 0LD ^‘ D) * ^ /? 

. z Measured — KJLlL L. 
Required 25 ms ± 10% 
Pass/Fail 

DUMP (D) * 

Measured 

Required 9 ms to 15 ms 
Pass/Fail /°/9SJT 

3 Mar 2000 
12:57:25 


S/N: (0 8 


X? 


7 -3~QD 

Date 


Customer Representative 

Date 

Quality Corjkol C J 

Date 

(Flight Hardware Only) 

’ 




A-54 




53 A 



3 Mar 2000 
12:55:33 





TekSEEH iks/s 
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TekEBDIB iks/s 


- TEST DATA SHEET 38 - - 

Integration Time (Analog Output) Verification (Paragraph 3.2.4 .3.6.2) 

3 Acqs ’ 

r s } — 1 , , 

l'| ! ' ' ' ' ! • • A: 13ms rhannel 05 

■ : ; : :®:i89ms cnannei v-> 

. . . Frequency: 


.53.596 GHz 


Tvafr2 2 v M 50 ms Ch 

~77'nc. C.tf S’ 

TekaHlS IkS/s 2 Acqs 


\ 27k 


Chi -Width - 

164.9ms 

INTEGRATION (X) * 

Measured X P*s 

C 37. + l3ms th Required 165 ms ± 10% 

Pass/Fail PAS-5 

JiU'blO'i&r R0LD (g o) * 

====== M^acm-cH Z'*?* / 3 ms 

Required 25 ms ± 10% 
Pass/Fail PASS 

DUMP (D) * 

Measured A? 1113 

Required 9 ms to 15 ms 
... Pass/Fail PASS' 


-x i; * * * * 

i 

i- 

i* 


3 Mar 2000 
12:58:03 


A: 13ms 
:<&: 189ms 


Channel 

Frequency: 


_54.4 GHz 


Chi -Width INTEGRATION 00* 

164.9ms Measured 7* 7 ms 

Required 165 ms ± 10 % 

Ch 1 +Wldth Pass/Fail 


38.11ms 


jffl* ( 38 H-I 3 ) 
* 2S* ff /*ii 


HOLD (B-D) * 

Measured (f m s 

Required 25 ms ± 10% 


Pass/Fail r/9-U 

DUMP (D) * 

Measured LJi — 

Required 9 ms to 15 ms 
VK<JVa\\ PASS _ 


— iv TV M soms thT v ..... 3Mar20 oo 

12:58:25 

3.Z.-^ 36.Z ^ ^ 

Circle Test: V^FT/ LPT 

METSAT/AMSU-Al System P/N IS-1331720 Shop Order <LlA£y 


3 Mar 2000 
12:58:25 


S/N: /Q> 


Test Sys 


ingmfeer. 


rr —Lf-- OO 


Customer Representative 

Date 

Quality Con^61 

(Flight Hardware Only) 




^7-3 -&C> 

Date 

194 ) 
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TekgffiBBlkS/s 
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Tek SHIS 1 ks/s 
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TekSEJ31.iks/s 


;■ J -=*. TEST DATA SHEET 40 

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 
1 Acqs 

-MF E h 



13 ms 
: 189 ms 

Chi -Width 
164 . 9 ms 


C 37/iYms lh Required 165 ms ± 10% 
Pass/Fail AASf 


Channel 

Frequency: 


09 


.57.2903 GHz 


INTEGRATION (30 *. 
Measured / 6 T *7_ ms 


z+tl srt< HOLD (B-D) * ^ ^ 

” “ Measured Z'r * I ( ms 
Required 25 ms ± 10% 
Pass/Fail 


DUMP (D) * 
Measured /L5L 


.ms 




50 ms 1 chY J V 2 . 1 z v 


Required 9 ms to 15 ms 


J.Z.'f .3.6 2 

a ^ — — „ 


TekSHlS ikS/s 


2 Acqs 




Da 


2-> 


1 E— T \ r-H 

» 1 ‘ 1 l 


yr-r-i-nr-r 

* 1 J »"7 



'I* * ■ * ■ i 

l' 

l* 

i: 



u 

:< 





; 


i. 

■ 













. . 4 



Ijufruir 



(I . J 

i: 






. . *rA- 


. . J 

v 






!: 

i 





* 



1 


*u 

i. 

i* 

r ... 




kr+iY 4 - 

L 

-It — 7 


L ^tr 


'll 

i- 

1 ; 

l 50 ms 

L nnr 

\ 

hYtr 


3 Mar 2000 
12:59:42 

, a // 


Chi -Width 
164 . 9 ms 


Chi +WIdth 
38 . 12 ms 


Channel 

Frequency: 


_10 


57.2903 GHz 


INTEGRATION (X) * 
Measured m s 

Required 165 ms ± 10% 

Pa«/Fail 


HOLD (B-D)* 
K,U*( 3 a.>z-,i Measured <Z£J Z_ms 
- er* Required 25 ms 1 10%_ 

— Pass/Fail 


DUMP (D) * 
Measured (X 


ms 


Required 9 ms to 15 ms 
Pass/Fail PAS f 


3 Mar 2000 
13:00:15 


.114.3.62 Jjttfdia*. "/£ri«. . C.K to 
Circle Test: 

METSAT/AMSU-A1 System P/N1S-1331720 Shop Order:. ? 7 ^ l ~ Sf^: 

Test Systf^Pf^mj/er 

V ? A< /— QQ 



Customer Representative 
(Flight Hardware Only) 


Date 


Quality Control 


Date 


A-57 










TekSEEH ikS/s 
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TekSQIS Iks/s • 


' TEST DATA SHEET 41 - 

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 
1 Acqs 




IB 

2+ 

C9t( 


. ’ ' * ' 1 


1 ' * ‘ » 1 




JTT-r-r-n 

1 1 1 1 

M i i-n 








% 




H 











.... 

. . * 


. . .1 


iaAum«w 






\A 



^r-rrT 

..J 




i: 

i ... 








1. 

1* 


V 








j. . . . . 

I. 

1- 

1* . . . 





i i i.i 

■L. I. .A.l.I i 

i « » ■ « i 



i: 

i. 

r 

li^i 

? KA *u*J 

ij ■ ■ »J 



Chi -Width 
164.9ms 


Channel 

Frequency: 


11 


573903 GHz 


INTEGRATION fX)* 

Measured ? 


ms 


C 37. + iVms th Required 165 ms ±10% 

Pass/Fail r£fS 

&Jd - Out -a 

’ HOLD (B-D) *_ 

~ Measured Z^llL _ms 

Required 25 ms ± 10% 
Pass/Fail 


DUMP (D) * 
Measured /3 


ms 


SJjf . 362 fine off (( 

<•— 

TekSEES IkS/s 1 Acqs 




IB 

2** 

affi 


1 1 — T g 1 — 1 

» • 1 1 i 


j 11 1 1 j 

* * » 1 

r-i~n- 


^ * J 

* • * * 




1 



> 





-'VU'v'j 










. . 4 


-M-h 

.. J 




4-h I 

**&~rr* 



4-m-h 
. . 

w . . 



Su 

"■v. 

f 






F** 




F 




Wtr^J ; 



fa 1- 1 1 V 

^h7 

Lj -W 

M 

li_ . . . -J 

1 cViT 


!.'l 2 V 


3 Mar 2000 
13:00:4S 


P: 189ms 


Required 9 ms to 15 ms 
Pass/Fail fi/QSS 


Channel 

Frequency: 


_12 


57.3903 GHz 


,ni ~ wiuin — — ’ 

164.9ms Measured /67 , 7 ms 

Required 165 ms ± 10% 


37.1 1ms 


'HOLD (B-D) * 


, z *f.fi A ^,Required 25 ms ± 10% 


DUMP (D) * 
Measured 


ms 


Required 9 ms to 15 ms 
Pass/Fail 


Circle Test: 


*r f 

CPT / LPT 


3 Mar 2000 
13:01:11 

rzs// 


METSAT/AMSU-A1 System P/NIS-133 1720 


Shop Order. J7J23? s/N: (0& 




^ - U-—OD 


Customer Representative 
(Flight Hardware Only) 


Date 





A-58 






Tek SEEB i ks/s 
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TekEEiaiKS/s 


■ • TEST DATA SHEET 42 

‘ Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 
2 Acqs ' 

m ‘ • 1 J ‘ I TT^ 7 ! ‘ 1 1 T 1 1 ' ! ' ' ' ' U: 13ms • ‘ . 

!• ; : S>:l89ms Channel ] 


1HK INJ/3 


' ' ^ ^ 1 * ‘ 1 1 2 V M 56ms Chi 

SH. 3-62- idcj rdl'tr*- 7 Imt. 13 

, A- 


SZ^-3-i-Z InitAndie*- '7/rnt. ff~ 


5»: 189ms Channel 13 

Chi -width Frequency: — — $} 

164.9ms 

INTEGRATION (50 * 

Chi +Wldth Measured /(.I- l ms 

37 . 13 ms Required 165 ms,± 10% 

Pass/Fail MSJ _ 

{ AUk*(n/3-a) ■ 

g z *./3 *,3 HOLD (B-D) * 

Measured ros 

Required 25 ms ± 10% 
P ass/ Fail PASS 

DUMP (D) * 

Measured L 2. .“S 

Required 9 ms to 15 ms 

3 Mar 2000 Pass/Fail PASS 

13:01:33 


.57.3903 GHz 



r\ // // 

1a: 1 3ms 
• @: 189ms 

' Chi -Width 
< 164.9ms . 


Chi +Wldth 
37.1ms 


Channel 

Frequency: 


57.3903 GHz 


INTEGRATION (50 * 
Measured ^ m s 
Required 165 ms ± 10% 

Pass/Fail /° A SS 


->K HOLD (B-D) * 

* z-f ■/ a Measured L 

Required 25 myt^!0% 

DUMP (D) * 

Measured A? 

Required 9 ms to 15 ms 
Pass/Fail /°/?SS~ 

3 Mar 2000 
13:02:00 


/ fVWIM 

Circle Test: yCPT/ LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: , 


Test Systems Enginea 


3 - ^ — OO 


Customer Representative 
(Flight Hardware Only) 


Quality Control 





/3 M 


o 

o 

> 

©CO 

<nco 

\ 

• ■ 
i_ y— 

^ © 


? • ■ 
■^CO 


ro 




JLS3 ‘ L ' i V NluL 











«■ c' 
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A-60 



Tek SERB ikS/s 


CO 

g£ 

CO) 

rooo 


<© 


3=°! 

i f 
t-<s 


? E 

+ °. 
,_DO 

^ro 

U 


4 

V) 

v » 4 

* ^ 
'o 
> S 

5 « 

% O 

co , . 

o ^ 
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o© 

cn<n 


& ro 

Mr- 
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TEST DATA SHEET 49 
Receiver Input Signals (Paragraph 3.2.4.4.1) 


Measured * 
_ Frequency 

Requirements ** 


57290.334 MHz 
±50 kHz 

w f f 

57290334 MHz 
±50 kHz 


PLLONo. 1 


PLLONo. 2 


PRT Temp 
.... (°C) . , 


PLONo. 1 Xtal *** ' 
Osc. 


6 


PLONo. 2 Xtal*** 
Osc. 




* Attach spectrum analyzer plots. 

** = At 18°C 

*** PRT not connected on S/N 105 and above. 




Circle Test: (^PJ7 LPT 

METSAT/AMSU-Al System P/NIS-1331720 Shop Order 7 S/N: . 

Test Systems Engineer 

-tnMr. 3-5- <X > tyttMi Mtlkjif, £/ir/x> 

Customer Reoresentative Date Quality Control 


Customer Representative 
(Flight Hardware Only) 


3 - 5 - <2 & 

Date 


A-68 
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TEST DATA SHEET 50 (Sheet 1 of 2) - v - 

Radiometer "Relative” NEAT Verification* (Paragraph 3.2.4.4.2.2) ' • *- 


Channels 3, 4, 5, 6, 7, 8, and 15. PLLO No. 1 (Channels 9 through 14) 


Channel Number> 

3 

4 

5 

6 

NEAT (Average of 5 data) 
Pass/Fail 

Vtvss 

0.\L>5 

ms 

3BSS. 

0- \ l I(d 
O lftSS 

NEAT (Specified) K** 

0.40 

0.25 

0.25 

0.25 

Channel Number> 

H@Hi 

8 

9 

10 

NEAT (Average of 5 data) 
Pass/Fail 

H|H 

PftSS 


c&\% 

NEAT (Specified) K** 

0.25 

0.25 

0.25 

0.40 

Channel Number> 

11 

12 

13 

14 

jk _ _ 

NEAT (Average of 5 data) 
Pass/Fail 

0,0.53 

Wss 

0-3.5' 

DftSS 

CWtP 

NEAT (Specified) K ** 

0.40 

* r 9 

0.60 

0.80 

1.20 

Channel Number> 





NEAT (Average of 5 data) 
Pass/Fail ' ' • 





NEAT (Specified) K ** 

0.50 





* Baseline data for acceptance tests. Use 
criteria 

** For reference only 


first CPT or first LPT data along with specification value for pass/fail 


Circle Test: CPT LPT (F*N^ jjj jj? 6f>. 0*2 ^ 

METSAT/AMSU-A1 System P/N IS-133 1720 Shop Order. . 3 


> -4- — 6 O 


Customer Representative 
(Flight Hardware Only) 


Date 
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Date 
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Radiometer “Relative” NEAT Verification* (Paragraph 3.2.4.4.2.2) 


PLLO No. 2 (Channels 9 through 14) 
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Channel Number> 

""" 9 ' 

10 

11 

12 

NEAT (Average of 5 data) 
Pass/Fail 


Em 

b.ttl " 


NEAT (Specified) K** 

0.25 

0.40 

0.40 

0.60 

Channel Number> 

13 

14 


— 

NEAT (Average of 5 data) 
Pass/Fail 


^RSS 



NEAT (Specified) K** 

0.80 

1.20 




Baseline data for acceptance tests. Use first CPT or first LPT data along with specification value for pass/fail 
criteria 
** For reference only 
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1. SCOPE 

1.1 Scope. This specification establishes the requirements for the Comprehensive Performance Test (CPD smd Limited 
Performance Test (LPT) of the Advanced Microwave Sounding Unit-Al (AMSU-A1), referred to herein as the unit. The unit 
is defined on Drawing 1331720. 

1.2 Test procedure sequence. The sequence in which the several phases of this test procedure shall take place is shown in 
Figure 1, but the sequence can be in any order. 



Figure 1. Test Procedure Sequence 


1 











AE-26156/3C 
6 Apr 99 


* r * 

This page intentionally left blank. 






2 


AE-26156/3C 
6 Apr 99 


2. APPLICABLE DOCUMENTS 

2.1 Government documents. The Mowing documents foim a part of this specification to the extent specified. Unless 
otherwise specified, the issue shown shall apply. 


Calibration Systems Requirements 


Performance Assurance Requirements for the 
EOS/METSAT Integrated Programs Advanced 
Microwave Sounding Unit-A (AMSU-A) (PAR) 

Performance and Operation Specification for the 
EOS/METSAT Integrated Programs Advanced 
Microwave Sounding Unit-A (AMSU-A) (POS) 

AMSU-A1 Unique Instrument Interface Specification (UIIS) 

ATN-KLM General Instrument Interface Specification (GIIS) 

(Copies of government documents should be obtained as indicated in the Department of Defense Index of Specification and 
Standards.) ,* . 

2.2 Non-Government documents. The following documents form a part of Ihis specification to the extent specified herein. 
Unless otherwise specified, the issue in effect on the date of testing shall apply. 

2.2.1 Aerojet documents 

SPECIFICATION 


STANDARDS 

Military 

MEL-STD-45662 
OTHER DOCUMENTS 

S-480-79 

• ' S-480-80 

IS-2617547 

IS-3267415 


AE-26002/1 

AE-26151/5 

AE-26157 

AE-26357 

STANDARD 

STD-2454 


Test Procedure, Subsystem, Antenna Drive 
forAMSU-Al 

Test Procedure, EMI/EMR & EMC for the METSAT/METOP Advanced 
Microwave Sounding Unit-A (AMSU-A) 

Special Test Equipment (STE), Operation and 
Main tenance Manual 

Transportation Handling Procedure for the AMSU-A 
System Integrated Program 


Requirements for Electrostatic Discharge Control 
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1331720 Advanced Microwave Sounding Unit A1 (AMSU-A1) 

1335695 Special Test Equipment 

1356655 Console Assembly, METSAT and EOS STE 

(Copies of Aerojet documents may be obtained from Gcncoip Aerojet, Azusa Operations, CAGE 70143, P.O. Box 296, 
Azusa, California, 91702-0296). 
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3. REQUIREMENTS 

3.1 General test requirements 

3.1.1 Equipment and test facilities. The tests described herein shall be perfonned at Aerojet under laboratory conditions 
in an EMI shielded chamber for the first and final CPT. Other tests need not be accomplished in the EMI shielded 
chamber. The test equipment listed in Table I shall be used when performing the tests. If the specified equipment is not 
available, the equipment substituted shall provide a measurement accuracy equal to or greater than that of the specified 
equipment The AMSU-A Special Test Equipment (STE) shall be used for activation and control of the unit and 

monitoring of its performance. 


Table I. Equipment List 


Item 

Quantity 

Item Description 

Mfg. 

Model 

i 

i 

Dynamic signal analyzer 

Hewlett-Packard 

3562A 

2 

i 

Signal Generator 

Hewlett-Packard 

331 4A 

3 

,i 

Oscilloscope 

Tektronix 

2225A 

4 

i 

9-pin breakout box 

Aerojet 

2536-3743/SKI 358702-1 

5 

i 

15-pin breakout box 

Aerojet 

2536-3744/SKI 358703-1 

6 

2 

25-pin breakout box 

Aerojet 

2336-3746/SKI 358704-1 

7 

1 

37-pin breakout box 

Aerojet 

2536-3745/SKI 358705-1 

8 

1 

L ' 9 * 

Relay Board 

Aerojet 

- 

9 

1 

Double Shielded Connector 


- 

10 

1 

Lab. General Purpose Power Supply 

Hewlett-Packard 

6114 

11 

1 

Oscillosdbpe 

Tektronix 

466A 

12 

1 

Power Supply 

Power Designs 

3650-S 

13 

1 

WR19 Harmonic Mixer (40-60 GHz) 

Hewlett-Packard 

HP1 1970V 

14 

1 

Power Meter 

Anritsu 

ML83A 

15 

1 

WR19Feed Horn 

TRG 

V861 

16 

1 

LN2 Container 

Cole 

N03726-20 

17 

1 

Spectrum Analyzer 

Hewlett-Packard 

8566B 

18 

1 

STE Computer 

Aerojet 

1336695 

19 

1 

STE Interface Cable J1 

Aerojet 

1335758-1 

20 

1 

STE Interface Cable J2 

Aerojet 

1335752-1 

21 

1 

STE Interface Cable J3 

Aerojet 

1335756-1 

22 

1 

STE Interface Cable J4 

Aerojet 

1335755-1 

23 

1 

STE Interface Cable J5 

Aerojet 

II 

24 

1 

STE Interface Cable J6 

Aerojet 

1335754-1 

25 

1 

STE Interface Cable J7 

Aerojet 

1335757-1 

26 

1 

Oscilloscope Camera 

Tektronix 

- 

27 

1 

Current Probe 

Tektronix 

AM503 

28 

1 

Plotter 

Hewlett-Packard 

7475A 

29 

1- 

Frequency Counter 

Hewlett-Packard 

531 6A 

30 

1 

Multimeter (Digital volt-ohm meter) 

Fluke 

77 
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Table I. Equipment List (Continued) 


Item 

Quantity 

Item Description 

Mfo. 

Model 

31 

1 

Cold Target Stand A1-1 

Aerojet 

T-1291001-3 

32 

1 

Cold Target Stand A1 -2 ' 

Aerojet 

T-1291001-2 

33 

2 

Cold Target Support 

Aerojet 

T-1 291 000-1 

34 

1 

Sweeper 

Hewlett-Packard 

83623A 

35 

1 

Multiplier 

Hewlett-Packard 

83557 A/83558A 

36 

1 

Coupler/Detector 

Hewlett-Packard 

83557-60001 

37 

1 

Spectrum Analyzer 

Hewlett-Packard 

8563E 


3.1.2 Required procedures and operations. The unit shall be subjected to the examinations and tests specified in 3.2.4 
and Table n. 

3.1.2.1 Limited performance test (LPT). The Limited Performance Test shall consist of the test procedures specified in the 
LPT column of Table II. 

3.1.2.2 Comprehensive performance test (CPT). Three versions of the Comprehensive Performance Test are identified in 
Table II. These are applicable for different test stages. The test procedures to be performed for each version are specified in 
the 1st CPT, Sub CPT, and Final CPT columns of Table II. See 3.1.1 for required location of the first and the final CPT. 

fee 

3.13 Inspection instructions. The following shall apply to all inspections performed under this specification. 

a. Personnel famQIaiization: All personnel directly concerned with the conduct of the inspection shall become 
familiar with the entire content of this document before beginning the tests. Each step, including all notes, 
warnings, and cautions, shall be understood thoroughly before starting. 

b. Referenced documents: Performance of the tests specified herein may require reference to the documents 
listed in Section 2. It is recommended that the applicable issues of these documents be available at the time 
and place of testing. 

3.1.4 Test conditions . The following paragraphs shall apply to all testing described in this document 

3.1.4.1 Standard ambient conditions. Unless otherwise specified in a detailed method paragraph, all handling shall be 
)erformed under the following laboratory ambient conditions. 

a. Handling in accordance with AE-26357 

b. Contamination control in accordance with Report 10353 

c. Temperature: +23 ± 10°C 

d. Pressure: 610to810torr 

c. Humidity: 50 ± 20% (no condensation) 

f. The instrument shall be placed in its protective bag (1338427) when not in use. 
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Table n. AMSU-A1 Performance Tests 


Paragraph 

Test Description 

1st 

CPT 

LPT 

Sub 

CPT 

Final 

CPT 

3.2.4.1 

Grounding 

X 

X 

X 

X 

3.2.4.2.1 .1 

+28 Main Load Bus (MLB) Turn-On Transient 

X 



X 

3.2.4.2.1.2 

+28 MLB Operating Power 

X 

Note 2 

Note 3 

X 

3.2.4.2.1.3 

Instrument Feedback Test 

Note 8 




3.2.4.2.1.4 

T ransient Susceptibility T est 

X 





+28 Pulse Load Bus (PLB) Peak Current 

X 


Note 4 

X 

3.2.4.2.2.8 

Instrument Feedback Test (PLB) 

Note 8 





Transient Susceptibility Test 

X 





+28 Analog Telemetry Bus (ATB) 

X 


X 

X 


Instrument Feedback Test (ATB) | 

Note 8 





Transient Susceptibility Test 

X 




EESEEflH 

+10 V Interface Bus 

X 


X 

X 


Instrument Feedback Test 

Note 8 





Power Input Test for LPT 


X 



ESSEEIIHH 

Clock Signals 

X 



X 


Commands and Digital-B Telemetry 

X 

X 

X 

X 

3.2.4.3.4 

Digital-A Data Output 

X 

Note 5 

Note 5 

X 

im 

Analog Telemetry 

X 

Note 6 

Note 6 

X 

3.2.4.3.6 

Test Points 

X 


X 

X 


GSE Mode 

X 

Note 7 





Radiometer Functional 

Title 

3.2.4.4.1 

PLLO Frequency Measurement 

X 



X 


Relative NEAT 

X 

X 

X 

X 


Channel Identification Test 

X 




Notes: 

1 . Test Data Sheets for CPT/LPT located in Appendix A. 

2. 3.2.4.2.5 (Power input test for LPT). 

3. At 28 V only. 

4. 3.2.4.2.2 except 3.2.4.2.2.6. 

5. Only full scan. 

6. STE only. 

7. GSE mode test/verification is not required and is for engineering use only. 

8. Instrument feedback test will be performed in the EMI/RFI chamber using EMI/RFI test procedure 

AE-261 51 /5. 


3.X.4.2 Test tolerances. The tolerances allowed on test conditions are intended only to provide for accuracy of such items as 
instrumentation and controls. Conditions shall be as close as possible to the nominal or center values specified, and in no 
instance shall they exceed the tolerances specified. Unless otherwise specified, the tolerances shall be within ± 10%. 


3.1.43 Read-out accuracy. Parameters are specified either as limits or as nominal values with plus-or-minus tolerances. 
These limits and tolerances shall be regarded as absolute, and the inaccuracies of measuring equipment shall not be 
interpreted as part of measured values in such a way that out-of-limit measurements may appear in-limit. 
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3.1S Electrostatic Sensitive Device (ESD) handling. All electronic hardware shall be handled in accordance with Aerojet 
Standard STD-2454. 

3.2 Detailed Procedures 

3-2.1 Responsibility for inspection. All tests specified herein shall be performed under the cognizance of Aerojet Quality 
Assurance. 

3-2-2 Monitoring procedures for equipment. Test equipment calibration schedules and procedures shall comply with the 
requirements of ME^STD-45662. Before performing examinations and tests in accordance with this procedure, all test 
equipment to be used shall be verified as being within their current calibration period. Calibration or alignment, necessary for 
operation of the equipment within the requirements of this document, shall be performed when required. 

3.23 Test preparation 

3.23.1 STE connection. The power sources, signal sources, and loads are provided to the unit under test by the AMSU-A 
Special Test Equipment (STE) (Drawing 1335695 or 1356655), in accordance with paragraph 5.2 of S-480-80. The STE is 
automated test equipment controlled by a MicroVax computer. The unit shall be connected to the STE in accordance with 
AE-26157 and the detailed test procedures in 3.2.4. 

3.23.2 Signal sources. Signal sources required during the performance test but not provided by the STE are as follows: 

a. Cold background at LN 2 temperature at room ambient 

b. +28 ± 1 Vdc, 3 Amps. 

3.233 Signal outputs. Signal outputs, except for the test signals at J7, shall be monitored by the STE. The signal outputs 
at J7 are shown in Figure 2. 

3.23.4 Test software. AMSU-A1 bonded software shall be used to operate the STE. During initialization of the STE, as 
specified in AE-26157, the A1 software shall be selected. The bonded software is being selected by the STE computer 
automatically during initialization of the STE. 

3333 Initial turn-on. When called for in the individual test procedures, turn on the unit as follows: 

1- Turn on the STE and initialize the STE as specified in AE-26157. 

2. Connect breakout box to J1 on the STE +28 V power supply cable Jl. 



3. 

4. 

5. 

6 . 

7 . 


Connect DVM to Jl-I (+) and Jl-3 (RTN). 

Verify that the STE power supply POWER switch on the STE +28 V power supply is ON and the power 
supply is adjusted to +28 ±0.5 Vdc. 

Verify that the PWR and SW/TM switches on the STE power distribution unit are ON. 


Enter the serial number (decimal equivalent of the identification number provided in the UHS) for the unit 
under test using AE-26157, if necessary. Verify that the Main Menu (AMSU-A1 WHAT TYPE OF 
TEST?) is displayed on the STE CRT terminal display. 


On the Main Menu, press the [2] MONITOR ONLY touch area (or type the number). The Monitor Only 
Menu will be displayed, with Block Monitor Data Select options shown in the middle (window) area of the 
screen. ....... 
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Integrate/Hold Pulse 

^^■35 ms 



Figure 2. Signal Output at J7 


8. On the Monitor Only Menu, press 114] COMMANDS. Hie Commands Menu will be displayed in the 
window area. 

9. On the Commands Menu, press [9] MODULE POWER = CONNECT. Wait at least 18 seconds for 
command execution. This applies power to the unit. 

10. Execute commands as necessary to obtain the following configuration: 


no [15] 
NO [16] 
YES [17] 
PLLOtl [18] 
ZERO [19] 
ZERO [20] 


1 1 . Wait at least 1 8 seconds and observe the commands are acknowledged by STE. 


COMMANDS 


[9] MODULE POWER * 

[10] SURVIVAL HTR PWR * 

[11] MODULE TOTALLY OFF *= 

[12] SCANNER Al-1 POWER * 

[13] SCANNER Al-2 POWER * 

[14] ANTENNA WARM CAL POS 
POWER [4] ON 


CONNECT 

OFF 

ON 

ON 

ON 

NO 


ANTENNA IN COLD CAL POS 
ANTENNA IN NADIR POS* 
ANTENNA FULL SCAN MODE * 
PLL POWER * 

COLD CAL POSITION MSB = 
COLD CAL POSITION LSB « 
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12. Verify that the STE power supply is adjusted to +28 ±0.5 Vdc (see steps 2 through 4) . 

13. Verify that all breakout box switches are in the closed position. 


14. According to the individual test procedures, execute commands as necessary to obtain the required 
commands configuration. Several commands can be executed at the same time. 

323.6 Turn-off methods . The unit can be turned off immediately by pressing [9] MODULE POWER = DISCONNECT on 
the Commands Menu. For a phased shutdown, press [11] MODULE TOTALLY OFF = OFF on the Commands Menu or 
press POWER [4] OFF on any display. When connecting breakout boxes to the unit or STE connectors, verify that the unit 
power is off and the STE +28 V power supply is manually turned off. 


NOTE 


If power of the unit is turned off by command [9] MODULE POWER = 

DISCONNECT or the STE program is interrupted, then perform a 
phased shutdown after turn-on before starting next step. 

3*2.4 Detailed peiformahce tests . The comprehensive performance tests for the AMSU-A1 system are to be carried out on 
the fully assembled and operational unit The tests to be performed are as follows: 


a. Grounding/Isolation system test 

f f w 

b. Power system test 

c. Clock commands and data system test 

d. Radiometer functional test 

c. Transient susceptibility test 

f. Instrument feedback test. 

'•2.4.1 Grounding test. This test provides the verification of the unit grounding requirements of GIIS IS-3267415 
'aragraph 3.1.1 and UHS IS-2617547 paragraph 3.1.1. 


1 . 

2 . 


Connect breakout boxes to each of the spacecraft interface connectors J1 through J7 as shown in Figure 3. 
Verify that all connectors are protected with connector savers. 


Measure and record continuity or isolation between the points shown on Test Data Sheet (TDS) 1. 
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* Connector Saver 


Figure 3. Grounding Test Setup 

3.2.4J2 Power system i, transient susceptibility, power quality, and instrument feedback tests. The purpose of these tests is 
to verify power system compliance in regard to: 

a. Turn-On transients 

b. Operating power 

c. Transient susceptibility 

d. Current ripple 

The following DC voltage lines will be tested for the above parameters: 

a. +28 V Main Load Bus (parameters a, b, c, d) 

b. +28 V Pulse Load Bus (parameters a, b,c,d) 

c. +28 V Analog Telemetry Bus (parameters b, c, d) 

d. +10 V Interface Bus (parameters b, d) 
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32AJL1 +28 V main load bus test 

3.2.4.2.1.1 +28 V AfLB during turn on transient. The +28 V MLB (at 28.56 Vdc) during turn on, shall be verified as 

follows: 

1- Configure the unit and test equipment as shown in Figure 4. Obtain DSA trigger from J4-14. Verify that 
switches 1, 2, 14 and 15 of the breakout box are in the OPEN position. Disconnect +28 Vdc external power 
supply output at J1 and adjust the power supply to read 28.56 ± 0.05 Vdc on voltmeter. Re-connect the 
power supply output (Jl) as shown in Figure 4. 

2. Configure the Dynamic Signal Analyzer (DSA) as follows: 


Select MEAS MODE 
Select Time Capture 
Select Capture Select 

Select Capture Length-, Enter 300.0 ; Select msec 
Select FREQ 

Select E SMPL Off 
Select Freq Span; Enter 25; Select kHz 
Select SELECT MEAS 
Select Power Spec 
Select CHI Active 
Select WINDOW 
Select Hann 

Select SOURCE 

Select Source Off 
Select AVG 

Select Avg Off ■ • 

Select Tim Av Off 
Select RANGE 

Select Chan 1 Range; Enter 1; Select V 

NOTE 


Select INPUT COUPLE 
Select CHI DC 
Select CHI Ground 
Select INPUT TRIG 

Select Trig Level; Enter 100; Select mV 
Select ArmAU 
Select Ext; Select (-) Slope 
Select TRIG DELAY 
Enter 0; Select pSec 
Select COORD 
Select Real 
Select VIEW INPUT 
Select Time Buff 
Select SCALE 

Select X Fixd Scale: Enter 0.0, 300; Select msec 
Select Y Fixd Scale; Enter 0,80; Select mV 
Select UNITS 

Select Hz (sec) 


Prior to collecting any current data, the current meter and DSA have to 
be “zeroed out”; zero current reference has to be established on the 
DSA. Follow this interim procedure to zero reference the current meter 
and DSA 


a) Select 1.0 A/lOmV per div. on the current amplifier. 

b) Remove the current probe from the circuit and close the probe. Place the probe in a magnetic benign 

location. 

c) Adjust the “y” axis voltage range to ±4 mV. 

d) Place the DSA in “Free Run” Trigger and depress “Start Capture” on the DSA. 

e) With the “capture in process", adjust the “output DC level” control on the current amplifier to 
indicate zero current on the DSA 

f) Position the current probe to its original location in accordance with Figure 4, and return the DSA to 
“Ext” trigger. 


3. Turn the unit ON by selecting [9] MODULE POWER; set up the operating modes as defined in paragraph 
3.2.33 (reference the command screen parameters below). If necessary, adjust the external power supply 
for 28 Vdc. 
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[9J 

MODULE POWER * 

CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS a 

NO 

[15] 

[10] 

SURVIVAL HTR PWR » 

OFF 

ANTENNA IN NADIR POS a 

NO 

[16] 

111] 

MODULE TOTALLY OFF a 

ON 

ANTENNA FULL SCAN MODE * 

YES 

[17] 

[12] 

SCANNER Al-1 POWER = 

ON 

PLL POWER = 

PLLO#l 

[18] 

113] 

SCANNER Al-2 POWER * 

ON 

COLD CAL POSITION MSB a 

ZERO 

[19] 

[14} 

ANTENNA WARM CAL POS = 

NO 

COLD CAL POSITION LSB = 

ZERO 

[20] 

1 POWER [4] ON 






4. Turn the unit OFF by executing command [9] MODULE POWER. Confirm the command has been 
executed on the STE display. 

5. Start the DS A signal capture by depressing “Start Capture”; wait for the DSA message “waiting for trigger” 
before proceeding. 

6. On the STE computer, select [9] MODULE POWER and obtain a record of the +28 MLB Tura-On current 
waveform. On the STE computer, select [9] MODULE POWER to turn the instrument’s power OFF. 
Adjust, the display time base and voltage sensitivity to allow for adequate current and pulse duration 
measurements (refer to Figure 5 or Figure 6 for an example of per division values). Plot the obtained 
waveform and attach a hard copy of the scan to TDS 2. 

7. Measure the Tum-On time to reach steady state current; record tins value on TDS 2. 

t tf 

8. Compute the peak current as follows: 

Measure the y value by the current/div as selected on the current amplifier. As an 

example, if the current amplifier is set up to display 1.0 A/10 mV per division, and the m axi mum 
Y value = 46.8 mV: 

46.8 mV x (1 .0 A/10 mV) = 4.68 amps 
Record this value on TDS 2. 

9. The 1” derivative of the current waveform must be calculated. Compute the dl/dT as follows: 

The most probable location of the greatest current demand is during the first positive transition 
after voltage application. If this is the case, expand that segment of the display and measure the 
greatest voltage transition in the smallest time transition. The change in voltage times the 
current/div as selected on the current amplifier produces the change in current. Next divide this 
change in current by the change in time (in microseconds). This value is dl/dT. Example: 

Change in voltage 35.29 mV 

Change in time (microseconds) 31.25 ps 

Current/div on current amplifier 1000 mA/10 mV 

35.29 mV x (1000 mA/10 mV)/31.25 ps= 112.9 mA/ps 

10. Record the computed value on TDS 2. 

11. With the multimeter, adjust the external power supply to 27.44 ±0.05 Vdc as measured between Jl-1 (high) 
and Jl-3 (low). 

12. Repeat steps 3 through 10. 

13. With the multimeter, adjust the external power supply to 28.00 ±0.05 Vdc as measured between Jl-1 (high) 
and Jl-3 (low). 

14. Repeat steps 3 through 10. — " — 


w 
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2.42.1.2 + 28 VMLB operating power. Measure the steady state current, voltage, and power as follows: 

1. • Configure the unit and test equipment as shown in Figure 4. Verify that switches 1,2, 14 and 15 of the 

breakout box are in the OPEN position. 

2. Turn off power supplies. Insert current meter in positive lead of external power supply, turn power supplies 

on. Place the unit in operating condition as described in 32.4.2.1.1, step 3. While monitoring voltmeter 
No. 1, adjust the external power supply to 27.0 ± 0.1 volts (see Figure 4). Record the voltage displayed on 
voltmeter No. 1 on TDS 3 (MLB voltage at 27 Vdc). 

3. Record the operating current on TDS 3. 

4. Compute the operating power (in watts) as explained on TDS 3. 

5. Execute command [18] PLL POWER to change from PLLO#l to PLLO#2. Allow the instrument to 

stabilize for a minimum of two minutes. 

6. Record the operating current on TDS 3. 

7. Compute the operating power (in watts) as explained on TDS 3. 

8. Execute command [18] PLL POWER to change from PLLOS2 to PLLO#l. Allow the instrument to 

stabilize for a minimum of two minutes. f w* 

9. Adjust the external power supply to 28.0 ± 0.1 Vdc and record voltage on TDS 3. 

10. Record the operating current on TDS 3. 

1 1 . Compute the operating power (in watts) as explained on TDS 3. 

12. Execute command [18] PLL POWER to change from PLLO#l to PLLO#2. Allow the instrument to 

stabilize for a minimum of two minutes. 

13. Record the operating current on TDS 3. 

14. Compute the operating power (in watts) as explained on TDS 3. 

15. Execute command [18] PLL POWER to change from PLLO#2 to PLLO#l. Allow the instrument to 

stabilize for a minimum of two minutes. 

16. Adjust the external power supply to 29.0 ±0.1 Vdc and record voltage on TDS 3. 

17. Record the operating current on TDS 3. 

18. Compute the operating power (in watts) as explained on TDS 3. 

19. Execute command [18] PLL POWER to change from PLLOffl to PLLO#2. Allow the instrument to 

stabilize for a min* 17111 * 71 of two minutes. 

20. Record the operating current on TDS 3. 

21. Compute the operating power (in watts) as explained on TDS 3. 

22. Execute command [18] PLL POWER to change from PLLO#2 to PLLO#l. Allow the instrument to 

stabilize for a minimum of two minutes. . — - — - 
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23. Adjust the external power supply to 28.0 ± 0.5 Vdc. 

24. Turn the unit off by executing [9] MODULE POWER = DISCONNECT. 

3.2.4.2.13 Instrument feedback test. Instrument feedback test will be performed in the EMI/RFI chamber using EMI/RFI 
test procedure AE-26151/5. 

33.43.1.4 Transient susceptibility and power quality tests. The power tests that follow will demonstrate the AMSU-A1 
instrument will operate within specified parameters when the transients (low and high frequency) are applied directly to the 
power lines. 

33.43.1.4.1 Equipment setup. Set up the test equipment and connect to the instrument as shown in Figure 7. 

33.43.1.43 Low frequency load induced transients. The AMSU instrument shall be capable of normal operation before 
and after positive and negative transients are injected into the power line at the amplitude and duration specified in Figure 8. 
Perform the Low Frequency Load Induced Transients test as follows: 

1 . With the exception of the external power supply, turn ON all the test equipment 

2. Place the signal generator in ARB 0 mode. With the external power supply OFF, while monitoring the 

oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal characteristics 
as shown in Figure 8. ff , 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.33. 

5. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach 
printouts to TDS 51. 

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three scans. 
Remove the signal generator output from the power supply. 

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach 
printouts to TDS 51. 

8. Record any deviations in the functional performance of the AMSU instrument on TDS 51. 
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3.2A2.1.4.3 High frequency load induced transients. The AMSU instrument shall be capable of normal operation before 
and after positive and negative transients are injected into the power line. The interfering frequencies are simulated by using 
the triangular wave output of the signal generator. There are three signals to be sequentially injected; the frequencies and 
amplitudes as produced by the signal generator and measured by the oscilloscope are: 


Frequency fHz) 

/Amplitude 

1.43.... 

200mVpp 

2.86 

........... 1.00 Vpp 

6.67 

130 Vpp 

Tolerance on the above values is ±10%. 


Perform High Frequency Load Induced Transients as follows: 

1. With the exception of the external power supply, turn ON all the test equipment 

2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency 
output of the signal generator output as follows: 

amplitude 200 mVpp 

offset 0.000 V 

frequency 1.430 Hz 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
, supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.5. 

5. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. 

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three scans. 
Remove the signal generator output from the power supply. 

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. 

8. Repeat steps 2-4 and 6-7 for 2.86 Hz and 1.0 Vpp. 

9. Repeat steps 2-4 and 6-7 for 6.67 Hz and 1 .5 Vpp. 

10. Record any deviations in the functional performance of the AMSU instrument on TDS 51. 

3J1.4JL2 +28 V pulse load bus test 

3.2A2.2.1 PLB during the first two seconds. The PLB operation, during the first two seconds, shall be verified as follows: 

1. Configure the unit and test equipment as indicated in Figure 9. Obtain DSA trigger from J2-7. Verify that 
switches 5, 6, 18 and 19 of the breakout box are in the OPEN position. 

2. Disconnect +28 Vdc external power supply output and adjust the power supply to read 28.00 ± 0.05 Vdc by 
using DVM. Re-connect power supply output as shown in Figure 9. 
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3. Configure the dynamic signal analyzer as follows: 


Select MEAS MODE 
Select Time Capture 
Select Capture Select 

Select Capture Length ; Enter 1 ; Select Record 
Select FREQ 

Select Freq Span; Enter 100 ; Select Hz 
Select E SMPL Off 

Select Time Length', Enter 8.0; Select Sec 
Select SELECT MEAS 
Select Power Spec 
Select CHI Active 
Select WINDOW 
Select Harm 
Select SOURCE 

Select Source Off 
Select AVG •' 

Select Avg Off 
Select Tim Av Off 
Select RANGE 

Select Aut 1 Rng up 


Select INPUT COUPLE 
Select CHI DC 
Select CHI Ground 
Select INPUT TRIG 

Select Trig Level; Enter 1.5; Select V 
Select Arm AU 
Select Ext 
Select Slope - 
Select TRIG DELAY 
Enter 0.0; Select Sec 
Select COORD 
Select Real 
Select VIEW INPUT 
Select Time Buff 
Select SCALE 

Select X Fixd Scale: Enter 0.0, 8.0; Select Sec 
Select YFixd Scale; Enter -10.0, 70.0; Select mV 
Select UNITS 

Select Hz (sec) 


NOTE 

Prior to collecting any current data, the current meter and DSA have to be “zeroed 
out”; zero current reference has to be established on the DSA. Follow this interim 
procedure to zero reference the current meter and DSA. 

a) Select 200 mA/lOmV per div. on the current amplifier. 

b) Remove the current probe from the circuit and close the probe. Place the probe in a magnetic benign location. 

c) Adjust the “y” axis voltage range to ±4 mV . 

d) Place the DSA in ‘Tree Run” Trigger and depress “Start Capture” on the DSA. 

e) With the “capture in process”, adjust the “output DC level” control on the current amplifier to indicate zero 
current on the DSA. 

f) Position the current probe to its original location in accordance with Figure 9, and return the DSA to *Ext” 
trigger. 

The instrument is now ready to capture and plot 8 seconds of data. 
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4. Adjust external power supply for +28 Vdc. Turn the unit ON by selecting [9] MODULE POWER, set up 
the operating modes as defined in paragraph 3.2.33 (reference the command screen parameters below). If 
necessary, re-adjust the external power supply for 28 Vdc. 


[91 

MODULE POWER = 

CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS * 

NO 

115] 

-CIO] 

SURVIVAL HTR PWR > 

OFF 

ANTENNA IN NADIR POS= 

NO 

(16] 

[11] 

MODULE TOTALLY OFF * 

ON 

ANTENNA FULL SCAN MODE * 

YES 

(173 

112) 

SCANNER Al-1 POWER * 

ON 

PLL POWER * 

PLLO#l 

[18] 

(131 

SCANNER Al-2 POWER = 

ON 

COLD CAL POSITION MSB * 

ZERO 

[19] 

[14J 

ANTENNA WARM CAL POS * 

NO 

COLD CAL POSITION LSB = 

ZERO 

[20] 

POWER [4] ON 






5. Start the DSA signal capture by depressing “Start Capture”. 

6. Obtain the first 2 second PLB current waveform by selecting 0 to 2 seconds time span. Refer to Figure 10 for 
a typical waveform. Turn OFF the “X” cursor if it is ON. Turn the “X” cursor ON. The cursor will appear at 
the highest peak. Ensure this value is less than or equal to 1.3 amps. Record value on TDS 4. 

7. Compute the peak current as follows: 

Multiply the maximum Y value by the cuirent/div as selected on the current amplifier. As an example, 
if the current amplifier is set up to display 200 mA/10 mV per division, and the maximum Y value = 
276 mV: 

60 mV x (200 mA/10 mV) = 1200 mA = 1.20 amps 

3.2.4.2.2.2 PLB measured from 2 to 4 seconds. The PLB operation, from 2 to 4 seconds, shall be verified as follows: 

1. Reset the dynamic analyzer in accordance with 3.2.4.2.2.1(2). 

2. Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 1.9 seconds. 

3. Obtain a hard copy of the signal displayed on the dynamic signal analyzer (refer to Figure 10 for typical 

waveform). 

4. From the hard copy obtained in step 3, calculate the peak current Record the peak current and bus current 
values during the integrate/hold, dump (I/H, D) time period (refer to Figure 10) on TDS 4. 

3.2.4.2.23 PLB measured from 4 to 6 seconds. The PLB operation, from 4 to 6 seconds, shall be verified as follows: 

;,1. Reset the dynamic analyzer in accordance with 3.2.4.2.2.1(2). . 

2. Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 3.9 seconds. 

3. Obtain a hard copy of the signal displayed on the dynamic signal analyzer (refer to Figure 10 for typical 

waveform). 


4 . 


From the hard copy obtained in step 3, calculate the peak current Record the peak current and bus current 
values during the integrate/hold, dump (I/H, D) time period (refer to Figure 10) on TDS 4. 



Seconds 



i . Place Marker here 

_L y 

T Difference between 
marker and zero 
= PLB current 
during I/H & D period. 


Figure 10. Typical Load Current Waveforms from the +28 V Pulse Load Bus 
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3.2.4 .2.2.4 PLB measured from 6 to 8 seconds. The PLB shall be measured as follows: 

1. Reset the dynamic analyzer in accordance with 3.2.4.2.2.1 (2). .... 

Change die PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 5.9 seconds. 
Obtain a hard copy of the signal displayed on the dynamic signal analyzer. 


2 . 

3. 

4. 


From the hard copy obtained in step 3, calculate the peak current. Record the peak current and bus current 
values during the integrate/hold, dump (I/H, D) time period (refer to Figure 10) on TDS 4. 


3.2.4.2.2.5 Eight second integrated current measurement. To observe the PLB integrated (8 sec.) current waveform on the 
dynamic signal analyzer, configure the dynamic signal analyzer as follows: 

Select SCALE 

Select X Fixd Scale; Enter 0.0, 8; Select Sec 
Select Y Fxd Scale; Enter —10, 70; Select mV 
Select VIEW INPUT 

Select Time Record: Note - the display heading changes to read "Cap Tim Rec” 

Select MATH 

Select Next 
Select Intgrt: 

Note - the display changes to present an integrated value of the current waveform. 

Select X (cursor) 

Move the X marker to the maximum right of the display. The Y value is indicative of the integrated current 
value over the entire 8 second' period (in amp-sec). 

Multiply the maximum Y value by the current/div as selected on the current amplifier, then divide by 8 seconds to 
acquire the average current value. As an example: if the current amplifier is set up to display 200 mA/10 mV 
per division, and the maximum Y value = 32.4 mV-sec: 

(32.4 mV-sec x (200 mA/10 mV)]/8 sec = 81 mA 

Enter the calculated integrated value on TDS 4. 

1.42.2.6 PLB turn-on transient 

1- Configure the unit and test equipment as shown in Figure 9. Obtain DSA trigger from J4-14. Verify that 
switches 5, 6, 18 and 19 of the breakout box are in the OPEN position. ... 

2. Configure the Dynamic Signal Analyzer (DSA) as follows: 
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Select MEAS MODE 
•! • Select Tune Capture 
Select Capture Select 

Select Capture Length', Enter 500.0; Select msec 
Select FREQ 

Select Freq Span; Enter 20; Select kHz 
Select E SMPL Off 
Select Time Length; Enter 32.0; 

Select msec 

Select SELECT MEAS 
Select Power Spec 
Select CHI Active 
Select WINDOW 
Select Hann 
Select SOURCE 

Select Source Off 
Select AVG 

Select Avg Off 
Select Tun Av Off 
Select RANGE 

Select Chan 1 Range; Enter 1; Select V 

NOTE , , ' 

Prior to collecting any current data, the current meter and DSA have to 
be “zeroed out”; zero current reference has to be established on the 
DSA. Follow this interim procedure to zero reference the current meter 
and DSA. 

a) Select 200 mA/1 OmV per div. on the current amplifier. 

b) Remove the current probe from the circuit and close the probe. Place the probe in a magnetic benign 
location. 

c) Adjust the “y” axis voltage range to ±4 mV . 

d) Place the DSA in “Free Run” Trigger and depress “Start Capture” on the DSA. 

e) With the “capture in process”, adjust the “output DC level” control on the current amplifier to 

indicate zero current on the DSA. 

f) Position the current probe to its original location in accordance with Figure 9, and return the DSA to 
“Ext” trigger. 


Select INPUT COUPLE 
Select CHI DC 
Select CHI Ground 
Select INPUT TRIG 

Select Trig Level; Enter 1; Select V 
Select Arm AI/ 

Select Extenal 
Select Ext; Select Slope(-) 

Select TRIG DELAY 
Enter 0; Select pSec 
Select COORD 
Select Real 
Select VIEW INPUT 
Select Time Buff 
Select SCALE 

Select X Fixd Scale: Enter 0.0 , 25 
Select msec 

Select Y Fixd Scale; Enter -10, 470 
Select mV 
Select UNITS 

Select Hz (sec) 
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3. Adjust external power supply for +28 Vdc. Turn the unit ON by selecting [9] MODULE POWER; set up 
the operating modes as defined in paragraph 3 .2.3.5 (reference the command screen parameters below). If 
necessary, re-adjust the external power supply for 28 Vdc. 


[9] 

MODULE POWER « 

CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS ■ 

NO 

(15) 

110] 

SURVIVAL HTR PWR » 

OFF 

ANTENNA IN NADIR POS= 

NO 

116] 

111] 

MODULE TOTALLY OFF « 

ON 

ANTENNA FULL SCAN MODE = 

YES 

[17] 

[12] 

SCANNER Al-1 POWER = 

ON 

PLL POWER *= 

PLLOtl 

[18] 

[13] 

SCANNER Al-2 POWER * 

ON 

COLD CAL POSITION MSB *= 

ZERO 

[19] 

[14] 

ANTENNA WARM CAL POS = 

NO 

COLD CAL POSITION LSB * 

ZERO 

[20] 

1 POWER [4] ON 






4. Turn the unit OFF by executing command [9] MODULE POWER. Confirm the command has been 
executed on the STE display. 

5. Start the DSA signal capture by depressing “Start Capture”; wait for the DSA message “waiting for trigger” 
before proceeding. 

6. On the STE computer, select [9] MODULE POWER and obtain a record of the +28 PLB Turn on current 
waveform. On the STE computer, select [9] MODULE POWER to turn the instrument’s power OFF. 
Adjust the display time base and voltage sensitivity to allow for adequate current and pulse duration 
measurements. Plot the obtained waveform and attach a hard copy of the scan to TDS 4. Refer to Figure 
1 1 for an example of the expected waveform. 

7. Measure the Turn-On pulse width; record this value on TDS 4. 

8. Compute the peak current as follows: 

Measure the maxim um Y value by die current/div as selected on the current amplifier. As an 
example, if the current amplifier is set up to display 200 mA/10 mV per division, and the 
maximum Y value = 276 mV: 

276 mV x (200 mA/10 mV) = 5520 mA = 5.52 amps 
Record this value on TDS 4. 

9. The 1“ derivative of the current waveform must be calculated. Compute the dl/dT as follows: 

The most probable location of the greatest current demand is during the first positive transition 

\ after voltage application. If this is the case, expand the segment of the display and measure the 

greatest voltage transition in the smallest time transition. The change in voltage times the 
current/div as selected on the current amplifier produces the change in current. Next divide this 
change in current by the change in time (in microseconds). This value is dl/dT. Example: 


Change in voltage 144 mV 

Change in time (microseconds)............ 19.5 ps 

Current/div on current amplifier ......... 200 mA/10 mV 


144 mV x (200 mA/10 mV)/193 ps = 147.7 mA/ps 

10. Record the computed value on TDS 4. 











AE-26156/3C 
6Apr 99 

3 .2.4.2 .2.7 PLB current in warm cal, cold cal and Nadir mode 

1 . Place instrument in Warm Cal mode. 

2. Measure and record PLB steady state current on TDS 4 with a multimeter in the Current mode. 

3. Repeat step 2 after placing instrument in Cold Cal mode. 

4. Repeat step 2 after placing instrument in Nadir mode. 

5. Repeat step 2 after placing instrument in Warm Calm mode and commanding both motors off. 

6. After s tabilizing for a rwinimtim of 20 scans, acquire one Full Scan mode printout, and attach it to TDS 4. 

3.2.4.2.2J1 Instrument feedback test (PLB). Instrument feedback test will be performed in the EMI/RFI chamber using 
EMI/RFI test procedure AE-26151/5. 

3.2.4.2.2.9 Transient susceptibility and power quality tests. The tests that follow will demonstrate the AMSU-A1 
instrument will operate within specified parameters when the transients (low and high frequency) are applied directly to the 
power lines. 

3.2.4.2.2.9.1 Equipment setup. Set up the test equipment and connect to the instrument as shown in Figure 12. 

3.2.4.2.2.9.2 Low frequency load induced transients. The AMStJ instrument shall be capable of normal operation before 
and after positive and negative transients are injected into the Pulse Load Bus power line at the amplitude and duration 
specified in Figure 13. Perform the Low Frequency Load Induced Transients as follows: 

1. With the exception of the external power supply, turn ON all the test equipment 

2. Place the signal generator in ARB 1 mode. With the external power supply OFF, while monitoring the 
oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal characteristics 
as shown in Figure 13. 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3 .2.3.5. 

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach 
printouts to TDS 51. 

' ‘ 6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans. 
Remove the signal generator output from the power supply. 

7. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach 
printouts to TDS 51. 

8. Record any deviations in the functional performance of the AMSU instrument on TDS 51. 











AE-26156/3C 
6Apr 99 



Figure 13. Load Induced Transient (Pulse Load) 

3.2.4.2.2.93 High frequency load induced transients. The AMSU instrument shall be capable of normal operation before 
and after positive and negative transients are injected into the power line. The interfering frequencies are simulated by using 
the triangular wave output of the signal generator. There are three signals to be sequentially injected; the frequencies and 
amplitudes as produced by the signal generator and measured by the oscilloscope are: 


Freauencv (Hz) 

Amplitude 

1.43 

200 mVpp 

<2.86 fX 

1.00 Vpp 

6.67 

130 Vpp 


Tolerance on the above values is ±10%. ^ 

Perform the High Frequency Load Induced Transients as follows: 

1 . With the exception of the external power supply, turn ON all the test equipment. 

\ 

j 2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency 
output of the signal generator output as follows: 

amplitude 200mVpp 

offset 0.000 V 

frequency 1.430 Hz 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.33. 

5. Acquire one (1) Full Scan Mode printout; verily the printout meets the requirements of TDS 19 thru 22. 

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans. 
Remove the signal generator output from the power supply. 

7. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. 

. ** 4 ; 

8. Repeat steps 2-4 and 6-7 for 2.86 Hz and 1.0 Vpp. 

9. Repeat steps 2-4 and 6-7 for 6.67 Hz and 1 5 Vpp. 
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10. Record any deviations in the functional performance of the AMSU instrument on TDS 51. 

3.2.4.23 Analog telemetry bus 

3.2.433.1 Operating power measurements. The purpose of this test is to calculate the operating power of the Analog 
Telemetry Bus from measurements taken of the bus voltage and current 

1. Configure the instrument as shown in Figure 14. 

2. Turn the instrument ON and place the instrument in the modes congruent with paragraph 33.33. 

3. Measure the bus current and record on TDS 5. 

4. From the measurements recorded on TDS 5, calculate the operating power for the telemetry bus and record 
on TDS 5. 

3.2.433.2 Instrument feedback test (ATB). Instrument feedback test will be performed in the EMI/RFI chamber using 
EMI/RFI test procedure AE-26151/5. 

33.4333 Transient susceptibility and power quality tests (ATB). The tests that follow will demonstrate the AMSU-A1 
ingtnirn^nt will operate within specified parameters when the transients (low and high frequency) are applied directly to the 
power lines. 

r 

33.4333.1 Equipment setup. Set up the test equipment and connect to the instrument as shown in Figure 15 (exceptions: 
remove the current probe and amplifier, connect the oscilloscope to monitor output of the signal generator). 

33.43333 Low frequency load-induced transients. The AMSU instrument shall be capable of normal operation before 
and after positive and negative transients are injected into the power line at the amplitude and duration specified m Figure 16. 
Perform the Low Frequency Load Induced Transients as follows: 

1 . With the exception of the external power supply, turn ON all the test equipment 

2. Place the signal generator in ARB 0 mode. With the external power supply OFF, while monitoring the 
oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal characteristics 

as shown in Figure 1 6. 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.33. 

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach 
printouts to TDS 51. 

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans. 
Remove the signal generator output from the power supply. 

7. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach 
printouts to TDS 51. 

8. Record any deviations in the functional performance of the AMSU instrument on TDS 5 1 . 
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• Typical transients occurring a number ol times oer orbit are 
on the order of 200 mV 28 fo-lo-peak for a 1.5 A toad change. 


Figure 16. Load Induced Transient (Main Bus) 


3.2.4*2*333 High frequency load induced transients. The AMSlf instrument shall be capable of normal operation before 
md after positive and negative transients are injected into the power line. The interfering frequencies are simulated by using 
he triangular wave output of the signal generator. There are three signals to be sequentially injected; the frequencies and 
unplitudes as produced by the signal generator and measured by the oscilloscope are: 

Frequency (Hz) Amplitude 

1.43 200mVpp 

2.86 1.00 Vpp 

6.67 130 Vpp 


Tolerance on above values is ±10%. 


Perform the High Frequency Load Induced Transients as follows: 

1 . With the exception of the external power supply, turn ON all the test equipment 

2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency 
output of the signal generator output as follows: 

amplitude 200 mVpp 

offset . 0.000 V 

frequency 1.430 Hz 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 33.33. 

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. 

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans. 

Remove the signal generator output from the power supply. ... 


w 
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7. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. 

8. Repeat steps 2-4 and 6-7 for 2.86 Hz and 1.0 Vpp. 

9. Repeat steps 2-4 and 6-7 for 6.67 Hz and 13 Vpp. 

10. Record any deviations in the functional performance of the AMSU instrument on TDS 5 1 . 


3 .2.4 .2.4 +J0 volt interface bus test 

3.2.4.2.4.1 Operating power measurements. The purpose of this test is to calculate the operating power of the +10 Vdc 
Interface Bus from measurements taken of the bus voltage and current 

1* Configure the instrument as shown in Figure 17. 

2. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.33. 

3. Measure the bus current and record on TDS 6. 

4. From the measurements recorded on TDS 6, calculate the operating power for the telemetry bus and record 
on TDS 6. 

3.2.4.2.4.2 Instrument feedback test . Instrument feedback test will be performed in the EMI/RFI chamber using EMI/RFI 
test procedure AE-26151/5. 

3.2.4.23 Power input test for LPT.: For LPT. test the power input as follows: 

1. Configure the unit and test equipment as indicated in Figure 18. 

2. Turn the unit ON as described in 3.2.33. Set the STE power supply voltage at 28.00 ± 0.05 Vdc using 25- 
pin breakout box and DVM #1. 

NOTE 

Do not proceed without successful completion of step 2. 

3. Record the voltage from DVM #1 and current in Amps from STE current meter on TDS 7. 

3.2.43 Clock, commands, and data system test. This procedure verifies the clock signal, the commands, and the data 
requirements specified in S-480-80, GHS IS-3267415, and UHS IS-2617547. 

3.2.43.1 Test sequence. The test sequence shall be as follows: 

Clock signals verification 

Commands and Digital-B telemetry verification 

Data output verification 

(1) Digital-A 

(2) Analog telemetry 

(3) Test points 

GSE modes. _ . 
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3 .2.4.3 .2 Clock signals test. The following items 
representation of these pulses. 

a. 1.248 MHz clock 

b. 8 seconds frame pulse 

c. A1 select pulse 

d. Cl shift pulse 



Figure 19. Clock Pulses Timing and Synchronization 

1.248MHz synchronization clock. Perform the following procedures: 

Configure the unit and the test equipment as indicated in Figure 20. 

Connect CHANNELS of the oscilloscope to the 1.248 MHz clock signal as shown in Figure 20. 

Turn the unit ON as described in 3.2.3.5. 

NOTE 

Do not proceed without successful completion of step 3. 

Using the oscilloscope, measure the 1.248 MHz clock signal. Record the data and attach the photograph or 

plot on TDS 8. _ 


2.43.2.1 

1 . 

2 . 

3. 

4. 
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3.2.43.23 Cl shift pulse verification. Connect CHANNEL-2 of the oscilloscope to Pin 2 of the 9-pin breakout box (P2- 
J2). Photograph or plot the oscilloscope display and record the information indicated on TDS 9. 

32.4333 A1 select pulse verification. Connect CHANNEL-2 of the oscilloscope to Pin 6 of the 9-pin breakout box (P2- 
J2). Photograph or plot the oscilloscope display and record the information indicated on TDS 10. 

32.432.4 8-seconds frame sync pulse verification 

1. Connect CHANNEL-2 of the oscilloscope to Pin 7 of the 9-pin breakout box (P2-J2). Photograph or plot 
the oscilloscope display and record the information indicated on TDS 11. (Record of “C” timing only, is 
required.) 

2. Turn the unit OFF by executing the softkey command [11] MODULE TOTALLY OFF to OFF. Leave both 
breakout boxes in place. 

3.2.43.23 Synchronization signal relationship. The following synchronization signal relationship shall be verified. 

a. A1 select pulse and the 8-second frame sync pulse 

1. With the unit off, configure the unit and the test equipment as indicated in Figure 21. 

2. Connect CHANNEL-1 of the oscilloscope to the breakout box. Pin 6 (Al). 

' e r 

3. Adjust the am plitude and the trigger level of the oscilloscope for best picture. 

4. Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided 
on TDS 12. 

5. From the photograph or plot, verify the synchronization as described in TDS 12. Record pass or 
fail. 

b. Al select pulse and Cl. shift pulse 

1 . Connect CHANNEL-2 of the oscilloscope to the breakout box Pin 2 (Cl shift pulse). 

2. Adjust the amplitude and the trigger level of the oscilloscope for best picture. 

3. Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided 
on TDS 12, sheet 2. 

4. From the photograph or plot, verify the synchronization as described in TDS 12, sheet 2. Record 
pass or fail. 

c. ' Al select pulse and 1.248 MHz clock. 

1 . Connect CHANNEL-2 of the oscilloscope to the clock connector located at the rear of the STE. 

2. Adjust the amplitude and the trigger level of the oscilloscope for best picture. 

3. Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided 
on TDS 13. 

4. From the photograph or plot, verify the synchronization as described in TDS 13. Record pass or 
fail. 
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Figure 21. Synchronization Signal Relationships Test Setup 
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3.2.433 Commands and digital-B telemetry test. Commands and digital-B telemetry shall be verified in accordance with 
the following paragraphs. 

33.433.1 Module totally off. Commands and digital-B telemetry, with the module totally off, shall be tested as follows: 

1- Turn the unit on as follows: 

a. Press [12] POWER ON (from 1st screen). 

/ 

b. Press [2] MONITOR ONLY (from 1st screen) 

c. Press [ 14] COMMANDS (from 2nd screen) 


Verify the screen displays the default parameters below. 


[9] 

MODULE POWER «= 

CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS *= 

NO 

[15] 

[10] 

SURVIVAL HTR PWR = 

OFF 

ANTENNA IN NADIR POS= 

NO 

[16] 

tm 

MODULE TOTALLY' OFF ■ 

ON 

ANTENNA FULL SCAN MODE * 

NO 

[17] 

[12] 

SCANNER Al-1 POWER = 

ON 

PLL POWER * 

PLLOil 

[18] 

[13] 

SCANNER Al-2 POWER « 

ON 

COLD CAL POSITION MSB = 

ZERO 

[19] 

114] 

ANTENNA WARM CAL POS = 

YES 

COLD CAL POSITION LSB « 

ZERO 

[20] 

1 POWER [4] ON 


f r* 




2. From the Commands Menu, execute command [11] MODULE TOTALLY OFF to OFF mode. 


Wait at 

least 18 seconds, then verify that the following events are in effect: 

a. 

til] 

MODULE TOTALLY OFF = OFF 

b. 

[12] 

SCANNER Al-1 POWER = OFF. 

c. 

[13] 

SCANNER Al-2 POWER = OFF. 

d. 

[10] 

SURVIVAL HEATER POWER = OFF 


Antenna reflectors for Al-1 and Al-2 pointing toward the warm load. 

4. Record the above observations on TDS 14. 

.2.43.3.2 Survived heater power ON/OFF command. The survival heater power ON/OFF command shall be tested as 
allows: 

1. ', Execute command [10] SURVIVAL HEATER POWER to ON mode. Wait at least 18 seconds. Verify that 

the command is in effecj. Record observation on TDS 14. 

2. Execute command [10] SURVIVAL HEATER to OFF mode. Wait at least 18 seconds. Verify that the 
command is in effect. Record observation on TDS 14. 

2.4333 Module power connect command. The module power connect command shall be tested as follows: 

1. Execute command [9] MODULE POWER to CONNECT mode. Wait at least 18 seconds. Verify that the 
command is in effect. Record observation on TDS 14. 

2. Verify that the current at the STE power supply is 03 to 4.3 Amperes. Record this information on TDS 14. 
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33.433.4 Phase lock loop (PLL) PLLO No. 1 / PLLO No. 2. The PLL PLLO No. 1/PLLO No. 2 command shall be tested 
as follows: 

1. Execute [18] PLL POWER = PLLO#2 

Wait at least 1 8 seconds. Verify that the command is in effect Record observation on TDS 14. 

2. Execute [18] PLL POWER = PLLO#l . 

Wait at least 1 8 seconds. Verify that the command is in effect Record observation on TDS 14. 

33.4333 Scanner commands verification. The scanner commands shall be tested as follows: 

1 . Execute commands as necessary to obtain the following configuration: 


19] MODULE POWER = 

[10] SURVIVAL HTR PWR = 

[11] MODULE TOTALLY OFF «= 

[12] SCANNER Al-1 POWER *= 

[13] SCANNER Al-2 POWER » 

[14] ANTENNA WARM CAL POS 
POWER [4] ON 


COMMANDS 

CONNECT ANTENNA IN COLD CAL POS 

OFF antenna in nadir pos= 

ON ANTENNA FULL SCAN MODE * 

ON PLL POWER ■ 

ON COLD CAL POSITION MSB « 

NO COLD CAL POSITION LSB 


NO 

[15] 

NO 

[16] 

YES 

[17] 

PLLOfl 

[18] 

ZERO 

[193 

ZERO 

[20] 

hi TDS 15. 


Wait at least 18 seconds. Verify that the commands are in effect Record observations on TDS 15. 

2. Execute. [12] SCANNER Al-1 POWER = OFF 

[13] SCANNER Al-2 POWER = OFF 

Wait at least 18 seconds. Verify that the commands are in effect Record observations on TDS 16. 

3. Execute. [12] SCANNER Al-1 POWER = ON 

[13] SCANNER Al-2 POWER = ON 

Wait at least 18 seconds. Verify that the commands are in effecL Record observations on TDS 17. 

3.2.433.6 Scanner position commands (Al-1 and Al-2) verification. Verify scanner position command 
operation as follows: 


NOTE 


Verification of the scan position is applicable to both antenna reflectors 
located at the high and low bays of the instrument (Al-1 and Al-2). 


1. Execute: [14] ANTENNA WARM CAL POS = YES 

[17] ANTENNA FULL SCAN MODE = NO 

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18. 

2. Execute: [15] ANTENNA IN COLD CAL POS = YES 

[14] ANTENNA WARM CAL POS = NO 

Execute: [19] COLD CAL POS MSB = zero 

[20] COLD CAL POS LSB = one 
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Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18. 

3. Execute: [19] COLD CAL POSITION MSB = ONE 

[20] COLD CAL POSITION LSB = ZERO 

Wait at least 18 seconds. Verify that the commands are in effect Record observation on TDS 18. 

4. Execute: [19] COLD CAL POSITION MSB= ONE 

[20] COLD CAL POSITION LSB= ONE 

Wait at least 18 seconds. Verify that the commands are in effect Record observation on TDS 18. 

5. Execute: [19] COLD CAL POSITION MSB= ZERO 

[20] COLD CAL POSITION LSB= ZERO 

Wait at least 18 seconds. Verify that the commands are in effect Record observation on TDS 18. 

6. Executor [16] ANTENNA IN NADIR POSITION = YES 

[15] ANTENNA IN COLD CAL POS = NO 

Wait at least 18 seconds. Verify that the commands arc in effect Record observation on TDS 18. 

7. Execute: [ 14 ] ANTENNA WARM CAL POS = YES 

. - Wait at least 18 seconds. Verify that the commands are in effect Record observation on TDS 18. 

3.2.43.4 Digital-A data output verification'. The following items shall be tested to verify the digital-A data output: 

a. Full scan (3.2.4.3.4.1) 

b. Warm load (3.2.4.3.4.2) 

c. Cold cal (3.2.4.3.4.3) 

d. Nadir (3.2.4.3.4.4). 

5 or each of the above scan modes, the following parameters will be subject to pass/fail criterion: 

[I] Sync, sequence 

[II] Unit I.D. and serial number 

lllij Digital-B serial data verification 

[IV] Reflector positions 


w 
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[V] Radiometric data (scene data) 

• '' Radiometric data shall be obtained from two channels only. Channels 9 and 3. Channel 9 is 

physically located at the high bay of the sensor (Al-1 location) and Channel 3 is located at the 
lower bay of the sensor (Al-2 location). 

[VI] Temperature sensors. 

For the cold cal mode, reflector position [IV], verify the following: 

(a) Cold cal position with MSB=1 and LSB=0 

(b) Cold cal position with MSB=0 and LSB=1 

(c) Cold cal position with MSB=1 and LSB=1. 

NOTE 


The calibration data for the selected AMSU-A1 sensor serial number is 
required prior to the start of this test Refer to 3.2.4.3.4.I. 

3.2.43.4.1 Full scan mode. The digital-A data output in full-scan mode shall be tested as follows: 

t 

1. Turn the unit on. Execute commands as necessary to obtain the following configuration: 





COMMANDS 



[9] 

MODULE POWER *= 

CONNECT 

ANTENNA IN COLD CAL POS = 

NO 

(15] 

[10J 

SURVIVAL HTR PWR *= 

OFF 

ANTENNA IN NADIR POS* 

NO 

[16] 

[11] 

MODULE TOTALLY OFF = 

ON 

ANTENNA FULL SCAN MODE = 

YES 

[17] 

[12] 

SCANNER Al-1 POWER - 

ON 

PLL POWER = 

PLLOil 

[18] 

[13] 

SCANNER Al-2 POWER *= 

ON 

COLD CAL POSITION MSB = 

ZERO 

[19] 

[14] 

ANTENNA WARM CAL POS - 

NO 

COLD CAL POSITION LSB * 

ZERO 

[20] 

1 POWER [4] ON 






2. Obtain a full printout (9 pages) of all the parameters ([I] through [VI]) described above, by touching the 
PRINT [3] FULL touch area. The computer will start printing all 9 pages of data. 


3. Label 1 st page of 9 pages with the unit serial number and the paragraph number corresponding to this test 

(T). (ID. and (TID Svnc. Unit ID. and Di vital -B Data 

4. Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values 
specified in TDS 19. Record pass or fail. 

UV1 Reflector position 

NOTE 

To verify the following steps, the operator may print out the individual 
parameters by using AE-26157 and attach the data to each TDS. 

5. Using the individual printout, verify that there is no “E" ERROR Rag (for S/N 102 through 104) on the 
computer printout. Record pass or fail on TDS 20. For S/N 105 and up, verify that position values are 
within ±10 counts from requirement provided in TDS 6, AE-26002/1. 
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rVI Radiometric data 

6. Using the individual printout, verify that the data are within the values specified on TDS 21. Record pass or 

fail. • 

rVIl Temperature sensors 

7. Using the individual printout, verify that elements 1090 through 1180 are within the values specified on 
TDS 22 (sheets 1 and 2). Record pass or fail. 

3.2.43.4.2 Warm cal mode. The digital-A data output, in wann-cal mode shall be tested as follows: 

1. Execute commands as necessary to obtain the following configuration: 


[9] 

module power = 

CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS * 

NO 

[15] 

[10] 

SURVIVAL HTR PWR = 

OFF 

ANTENNA IN NADIR POS= 

NO 

[16] 

mi 

MODULE TOTALLY OFF = 

ON 

ANTENNA FULL SCAN MODE = 

NO 

[17] 

[12] 

SCANNER Al-1 POWER = 

ON 

PLL POWER *= 

PLLO#l 

[18] 

[13] 

SCANNER Al-2 POWER *= 

ON 

COLD CAL POSITION MSB * 

ZERO 

(193 

[14] 

ANTENNA WARM CAL POS *= 

YES 

COLD CAL POSITION LSB * 

ZERO 

[20] 

[ POWER [4] ON 


f •* 




m, mi. and mil Svnc. Unit ID. and Digital-B Data 

2. Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values 
specified in TDS 23. Record pass or fail. 


NOTE 

To verify the following steps, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS. 

nVl Reflector position 

3. Using the individual printout, verify that there is no “E” ERROR Flag (for S/N 102 through 104) on the 
computer printout. Record pass or fail on TDS 24. For S/N 105 and up, verify that position values are 
within ±10 counts from requirement provided in TDS 6, AE-26002/1. 

. m Radiometric data 

4. Using the individual printout, verify that the data are within the values specified on TDS 25. Record pass or 
fail. 

fVn Temperature sensors 

5. Using the individual printout, verify that elements 1090 through 1180 are within the values specified on 
TDS 26 (sheets 1 and 2). Record pass or fail. 
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X2.43.43 Cold cal mode . The digital-A data output, in cold-cal mode, shall be tested as follows: 
1. * * Execute commands as necessary to obtain the following configuration: 


[9] MODULE POWER = 

(103 SURVIVAL HTR PWR » 

[11] MODULE TOTALLY OFF * 

[12] SCANNER Al-1 POWER « 

[13] SCANNER Al-2 POWER » 

[14] ANTENNA WARM CAL POS = 
POWER [4] ON 


COMMANDS 


CONNECT 

OFF 

ON 

ON 

ON 

NO 


ANTENNA IN COLD CAL POS 
ANTENNA IN NADIR POS= 
ANTENNA FULL SCAN MODE * 
PLL POWER * 

COLD CAL POSITION MSB « 
COLD CAL POSITION LSB * 


YES 

1151 

NO 

[161 

NO 

[17] 

FLLOil 

[18] 

ZERO 

[191 

ZERO 

[20] 


m. fm and nnm Svnc.UnitID. and Digital "B ^data 

2. Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values 
specified in TDS 27. Record pass or fail. 

NOTE 

To verify the following steps, the operator may print out the individual 
parameters by using AE-26157 and attach the data to each TDS. 


nVl Reflector position 
3. 


Using the individual printout, verify that there is no “E” ERROR Hag (for S/N 102 through 104) on the 
computer printout for steps 4a, 4b, 4c, and 4d. For S/N 105 and up, verify that position values are withm 
± 10 counts from requirement provided in TDS 6, AE-26002/1. 

4. To test the cold cal reflector position, perform the following substeps: 

a. Using AE-26157; select reflector position screen, execute PRINT [2] SCREEN ONLY, and attach 
the data to TDS 28. Verify that there is no “E” ERROR Hag (for S/N 102 through 104) on the 
computer printout. Record pass or fail on TDS 28. For S/N 105 and up, verify that position values 
are within ± 10 counts from requirement provided in TDS 6, AE-26002/1. 

b. Execute commands [19] COLD CAL POSmON MSB to 0 and [20] COLD CAL POSITION LSB 
to 1 . Repeat substep a. then proceed to substep c. 

c. Execute commands [19] COLD CAL POSITION MSB to 1 and [20] COLD CALPOSITIONLSB 

to 0. Repeat substep a., then proceed to substep d. 

d. Execute commands [19] COLD CAL POSITION MSB to land [20] COLD CAL POSmON LSB 

to 1. Repeat substep a., then proceed to substep e. 

c. Execute commands [19] COLD CAL POSITION MSB to 0 and [20] COLD CAL POSITION LSB 
toO. 


fVl Radiometric data 
5. 


Using the individual printout, verify that the data are within the values specified on TDS 29. Record pass or 
fail. ° 
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rVTI Te mperature sensors 

6. Usi ng the individual printout, verify that elements 1090 through 1180 are within the values specified on 
TDS 30 (sheets 1 and 2). Record pass or fail. 

3.2A3.4.4 Nadir cal mode. The digital-A data output, in nadir-cal mode, shall be tested as follows: 


Execute commands as necessary to obtain the following configuration: 


[91 

MODULE POWER s 

CONNECT 

[10] 

SURVIVAL HTR PWR * 

OFF 

till 

MODULE TOTALLY OFF * 

ON 

[12] 

SCANNER Al-1 POWER * 

ON 

[13J 

SCANNER Al-2 POWER * 

ON 

[14] ANTENNA. WARM CAL POS *= 
POWER [4] ON 

NO 


COMMANDS 


ANTENNA IN COLD CAL POS = 

NO 

[15] 

ANTENNA IN NADIR POS= 

YES 

[16] 

ANTENNA FULL SCAN MODE m 

NO 

[17] 

PLL POWER m 

PLLOfl 

[18] 

COLD CAL POSITION MSB * 

ZERO 

[19] 

COLD CAL POSITION LSB * 

ZERO 

[20] 




Gum and nm Svnc. Unit ID. and Digital **8” data 

2. Using the individual printout, verify that elements 0001 through 0008 are within the required values 
specified in TDS 31. Record pass or fail. r > * 


NOTE 

To verify the following steps, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS. 

m Reflecto r position 

3. Using the individual printout, verify that there is no “E” ERROR Hag (for S/N 102 through 104) on the 
computer printout. Record pass or fail on TDS 24. For S/N 105 and up, verify that position values are 
within ± 10 counts from requirement provided in TDS 6, AE-26002/1 

FVl Radiometric data 

4. Using the individual printout, verify that the data are within the values specified on TDS 32. Record pass or 
fail. 

I^n Temperature sensors — 

5. Using the individual printout, verify that the elements 1090 through 1 180 are within the values specified on 
TDS 33 (sheets 1 and 2). Record pass or fail. 

•4-3.5 Analog telemetry test. The purpose of this test is to verify that the 26 analog telemetry signals are within 
uirements. The purpose of the analog telemetry signals is to provide information about the functionality of the subsystems 
ing normal operation of the unit. The analog telemetry signals shall be verified in two ways: (1) by measuring the analog 
;metry signals directly at the interfacing connector and (2) by use of the STE. 
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33.43.5.1 Analog TLM signals measurements connector J6. Measure analog TLM signals at connector J6 as follows: 

t 

1. •• Configure the unit and the STE as indicated in Figure 22. Verify that unit power is off prior to the 

installation of the breakout boxes. To turn the unit off, select the Commands Menu and execute command 
[9] MODULE POWER = DISCONNECT and POWER [4] OFF. Manually turn off the STE 28 V power 
supply located inside the STE console. 

2. Turn the unit on as follows: 


(a) Turn on the STE 28 V power supply. 

(b) On the Commands Menu, execute: POWER [4] ON and [9] MODULE POWER = CONNECT. 
Verify the display is as follows. 


COMMANDS 


191 

MODULE POWER « 

CONNECT 

110] 

SURVIVAL HTR PWR = 

OFF 

111! 

MODULE -TOTALLY OFF * 

ON 

1121 

SCANNER Al-1 POWER * 

ON 

[13] 

SCANNER Al-2 POWER * 

ON 

1143 

ANTENNA WARM CAL POS ® 

NO 

POWER [41 ON 



ANTENNA IN COLD CAL POS = 

NO 

[15] 

ANTENNA IN NADIR POS= 

NO 

[16] 

ANTENNA FULL SCAN MODE « 

YES 

[17] 

PLL POWER = 

PLLOll 

[18] 

COLD CAL POSITION MSB » 

ZERO 

£19) 

COLD CAL POSITION LSB *= 

ZERO 

[20] 


3. Using the “28 V Analog Telemetry Bus Return” (Jl-10) as a reference ground, measure and record the six 
temperature sensor voltages in the order specified on TDS 34. 


4. Using the “Signal Ground” (J2-03) as a reference ground, measure and record the remaining analog 
telemetry voltage levels in the order specified on TDS 34. 


5. Leave the unit on in preparation for the next test. 

3.2.43.5.2 Analog TLM signal measurements using the STE. Analog TLM signal measurements using the STE shall be 
taken as follows: 

1 . Using the individual printout, verify that the data matches the values specified on TDS 35. Record pass or 

fail. 


2. Attach computer individual printout to TDS 35. 

33.43.6 Test point verification. The purpose of this test is to verify the performance of the integrator and its associated 
clock pulses. Figure 2 shows the integration waveform and the clock signals. Test point verification consists of the following 
parameters: 

a. Integration/Hold and Dump Clock Signals. (3.2.4.3.6.1) (Time and amplitude) 

b. Integration Time (Analog Output). (3.2.43.6.2) (Time and amplitude for all 13 channels.) 
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J1 (Power Input) 
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Digital-B Telemetry 


J4 (Command) 



Test Connector 


(•) For the measurements of the temperature sensor, 
use J 1-10 as a ground, for the remaining analog signals 
use J2-3 as a reference ground. 


Figure 22. Analog Telemetry Signal Verification Test Setup 
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2.43.6.1 Integration/hold and dump clock signals. The integration/hold and dump clock signals shall be tested as 
follows: • ’ 

1 . Referring to Figure 23, configure the oscilloscope as follows: 

(a) Channel-2 to J7-06 dump clock signal. 

(b) Channel- 1 to J7-24 integration/hold clock signal. 

(c) Channel- 1 (shielded cable) to J7-05 (I/H and Dump RTN). 

(d) Internal trigger mode to channel-1. 

(e) Amplitude and Time optimized for best resolution. 

2. Photograph or plot the oscilloscope display and attach the photograph or plot to TDS 36. 

3. From the photograph or plot, measure time and amplitude for the integrate/hold and dump clock signals. 
Verify that the data obtained are within the requirements specified on TDS 36 and Figure 2. 

4. Leave the equipment in place and the unit turned on in preparation for the next test 
33.43.63 Integration time (analog outputs). The analog outputs integration time shall be tested as follows: 

1. Reconfigure the test equipment as indicated in Figure 24. 

2. Connect the oscilloscope, channel-2 positive line to J7-XX of the 37-pin breakout box. Where: XX 
indicates the pinout distribution for all the 13 channels as shown in Table m. 

3. Start with the first channel of the above list Adjust the oscilloscope for best amplitude and time resolution. 
The displayed signals should look like Figure 2. 

4. Photograph or plot the display and attach it to the corresponding TDS (TDSs 37 through 43). 

5. From the photograph or plot, measure the integration time and the amplitude. Verify that the data obtained 
is within the requirements specified in TDSs 37 through 43. 

6. Repeat steps 2 through 5 to measure the integration time (analog output) for the remaining channels. 

7. Leave the unit turned on and the test equipment in place in preparation for the next test 
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Figure 23. Integration/Hold and Dump Signals Verification Test Setup 
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Figure 24. Integration Tune (Analog Output) Verification Setup 
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33.43.63 PLLO No. 1 verification. The PLLO No. 1 shall be verified as follows: 

1. Reconfigure the oscilloscope as indicated in Figure 25. Connect the oscilloscope channel-1 to J7-22 (PLLO 
No. 1). 

2. From the Commands Menu of the STE, verify that the PLLO is selected in PLLO No. 1 as follows: 

PLL POWER = PLLO# 1 [18] 

3. For S/N 101 - S/N 104, adjust the oscilloscope for best amplitude and time base. If the PLLO is locked 
properly, the oscilloscope will display a dc-voltage level of -15 to +15 V. Record the voltage level on TDS 
44. Record PASS. (Any dc level recorded is considered PASS). If the PLLO is not locked properly, the 
scope will display a waveform similar to this: 



Record FAIL on TDS 44. Discontinue the test until tty- deficiency is conected. 

4. For S/N 105 and above, if the PLLO is locked properly, the oscilloscope will display a dc-voltage = 4.0 ±1 
V. If the PLLO is not locked, the oscilloscope will display a dc-voltage of +0.61 ±0.30 V. If PLO is OFF, 
the oscilloscope will display a dc-voltage of 0.0 ±0.2 V. If the PLLO is trying to acquire lock, the 
oscilloscope will display a various dc level. Record the voltage level on TDS 44. 


Table IE. Location and Frequency of Channel 3 through 15 Analog Outputs 


Breakout Box 
Pin Location 

Channel Distribution 

Frequency 

J7-08 

Channel-03 Analog Output 

50.3 GHz 

J7-09 

Channel-04 Analog Output 

52.80 GHz 

J7-10 

Channel-05 Analog Output 

53396 GHz 

J7-11 

Channel-06 Analog Output 

54.400 GHz 

J7-12 

Channel-07 Analog Output 

54.940 GHz 

J7-13 

Channel-08 Analog Output 

55300 GHz 

J7-14 

Channel-09 Analog Output 

57.290 GHz PLLO 

11-21 

Channel-10 Analog Output 

57.290 GHz PLLO 

J7-28 

Channel-11 Analog Output 

57.290 GHz PLLO 

J7-29 

Channel-12 Analog Output 

57.290 GHz PLLO 

J7-30 

Channel-13 Analog Output 

57.290 GHz PLLO 

J7-31 

Channel- 14 Analog Output 

57390 GHz PLLO 

11-32 

Channel- 15 Analog Output 

89.000 GHz 
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33.43.6.4 PLLO No. 2 verification. The PLLO No. 2 shall be verified as follows: 

1. Reconfigure the oscilloscope as indicated in Figure 25. Connect the oscilloscope channel-1 to J7-03 (PLLO 
No. 2). 

2. Select the PLLO No. 2 unit by executing the following command: 

[18] PLL POWER = PLLO#2 

3. For S/N 101 - S/N 104, adjust the oscilloscope for best amplitude and time base. If the PLLO is locked 
properly, the oscilloscope will display a dc-voltage level of -15 to +15 V. Record the voltage level on TDS 
44. Record pass. (Any dc level recorded is considered PASS). If the PLLO is not locked properly, the 
scope will display a waveform similar to this: 



Record FAIL on TDS 44. Discontinue the test until ^he deficiency is corrected. 

4. For S/N 105 and above, if the PLLO is locked properly, the oscilloscope will display a dc-voltage = 4.0 ±1 
V. If the PLLO is not locked, the oscilloscope will display a dc-voltage of +0.61 ±0.30 V. If PLO is OFF, 
the oscilloscope will display a dc-voltage of 0.0 ±0.2 V. If the PLLO is trying to acquire lock, the 
oscilloscope will display a various dc level. Record the voltage level on TDS 44. 

5. Return to PLLO No. 1 by executing: PLL POWER = PLLO#l [18] 

6. Leave the unit turned on in preparation for the next test. 

3.2.43.7 GSE mode verification. The purpose of this test is to verify the data obtained from the Ground Support Equipment 
(GSE), the following modes shall be evaluated. These modes are used for engineering evaluation only. 

GSE-1 (Position: 10, 10, 10) 

GSE-2 (Position: 1) 

\ GSE-3 (Position: current) " 

GSE-4 (Position: 30) 

GSE-5 (Position: 6) 

GSE-7 (Position: required) 

For GSE mode-1, the following parameters are subject to pass or fail criterion: 

[I] Sync, sequence 

[II] Unit ED and serial number 
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[III] Digital-B serial data verification 

[IV] Reflector positions 

[V] Radiometric data (Scene data) (Radiometric data will be limited to two channels only, channels 9 and 3. 
Channel 9 is physically located at the high bay of the sensor (Al-1 location) and channel 3 is located at the lower bay 
of the sensor (Al-2 location). 

[VI] Temperature sensors. 

For GSE 2 through 7, only the following parameters are subject to pass or fail criterion: 

[IV] Reflector position. 

[V] Radiometric data. 


NOTE 


Verification of GSE modes 2 through 7 are not required for the 
protoflight and flight instrument sensors since the modes are not used. 

3.2.43.7.1 Equipment preparation and instrument turn-on procedure. To place instrument in GSE mode, proceed as 
follows: , f 

1. Configure the test equipment as indicated in Figure 26. 

2. Turn the unit on. Execute commands as necessary to obtain the following configuration: 


(9] MODULE POWER = 

(101 SURVIVAL HTR PWR * 

[11] MODULE TOTALLY OFF = 

[12] SCANNER Al-1 POWER =' 

[13] SCANNER Al-2 POWER = 

[14] ANTENNA HARM CAL POS * 
POWER [4] ON 


CONNECT 

OFF 

ON 

ON 

ON 

NO 


COMMANDS 

ANTENNA IN COLD CAL POS 
ANTENNA IN NADIR POS= 
ANTENNA FULL SCAN MODE = 
FLL POWER = 

COLD CAL POSITION MSB ■ 
COLD CAL POSITION LSB = 


NO 

(15] 

NO 

116] 

NO 

(17] 

PLLOil 

[18] 

ZERO 

[IS] 

ZERO 

[20] 

RETURN 

11] 


Wait at least 18 seconds until the sending commands are acknowledged by the STE. At this point, the unit should be in the 
NO MODE with the STE collecting data. 

\ 3. Obtain a printout (9 pages) for all of the parameters ([I] through [VI]) described in 3.2.43.7 as follows: 

(a) On Commands Menu, press: RETURN [1]. 

On Main Menu, select: [10] SELF TEST. 


(b) 

(c) 

(d) 

(c) 


On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt Enter GSE mode [0 to 15}.) 

Select corresponding GSE mode under test 

Press PRINT [3] FULL. The computer will start printing all 9 pages. 
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.2.43.7.2 GSE Mode-1. The GSE mode-1 shall be tested as follows: 
m. fill, and mn Svnc. Unit ID. and Digital-B 

1 . Using the printout, verify that elements 1 through 8 are within the values specified on TDS 45 . Record pass 

or fail. 


NOTE 

To verify the following steps, the operator may printout the individual 
parameters by using AE-26 1 57 and attach the data to each IDS. 


UV1 Reflector Positions 

2. Using the individual printout, verify that the reflector positions are within the values specified in AE- 
-26002/1, TDS 5 and 6. Record pass or fail on TDS 46. 

m Radiometric Data 

3. Using the individual printout, verify that the radiometric data are within the values specified on TDS 47 . 

, ' 

fVn Temperature Sensors 

4. Using the individual printout, verify that elements 1090 through 1180 are within the values specified on 
TDS 48 (sheets 1 and 2). Record pass or fail. 

3-2.43.7.3 GSE Mode-2. The GSE Mode-2 shall be tested as follows: 

1. Ob tain a printout (9 pages) for all of the parameters ([I] through [VI]) described in 3.2.43.7 as follows: 

(a) Return to the Main Menu by pressing: RETURN [1]. 

(b) On Main Menu, select: [10] SELF TEST. 

(c) On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt: Enter GSE mode {0 to 15}.) 

(d) Select GSE mode 2 at the prompt. 

Press PRINT [3] FULL. The computer will start printing all 9 pages. 

\ NOTE 

To verify the following step, the operator may print out the individual 
parameters by using AE-26157 and attach the data to each TDS or the 9 

full page printout may be used. 

frVl Reflector Positions 

2. Using Pages 1 through 6 of the printout, verify that the reflector positions are within the values specified in 

^ AE-26002/1 , TDS 5 and 6. Record pass or fail on TDS 46. 
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3.2.43.7.4 GSE Mode-3. The GSE Mode-3 shall be tested as follows: , K . - 

1. Obtain a printout (9 pages) for all of the parameters ([I] through [VI]) described in 3.2.43.7 as follows: 

(a) Return to the Main Menu by pressing: RETURN [1]. 

(b) On Main Menu, select: [10] SELF TEST. 

(c) On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer wall prompt: Enter GSE mode {0 to 15}.) 

(d) Select GSE mode 3 at the prompt 

NOTE 

To verify the following step, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS or the 9 
full page printout may be used. 

nVl Reflector Positions 

2. Verify that both Al-1 and Al-2 reflectors increment one step every eight seconds. 

33.4.3.73 GSE Mode-4. The GSE Mode-4 shall be tested as follows: 

1 . Obtain a printout (9 pages) for all of the parameters (P] through [VI]) described in 3.2.43.7 as foDows: 

(a) Return to the Main Menu by pressing: RETURN [1]. 

(b) On Main Menu, select [10] SELF TEST. 

(c) On Self Test Menu, select: [7] RUN GSE MODE, 

. (The computer will prompt: Enter GSE mode {0 to 15}.) 

(d) Select GSE mode 4 at the prompt • • 

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages. 

NOTE 

To verify the following step, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS or the 9 
full page printout may be used. 

nvi Refl ector Positions 

2. Using pages 1 through 6 of the printout, verify that the reflector positions are within the values specified in 
AE-26002/1, TDS 5 and 6. Record pass or fail on TDS 46. 

.43.7.6 GSE Mode-5, The GSE Mode-5 shall be tested as follows: 

1. Obtain a printout (9 pages) for all of the parameters ([I] through [VI]) described in 3.2.43.7 as follows: 

(a) Return to the Main Menu by pressing: RETURN [1]. 


w 
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(b) On Main Menu, select: [10] SELF TEST. 

• ‘ (c) On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt: Enter GSE mode {0 to 15}.) 

(d) Select GSE mode 5 at the prompt 

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages. 

NOTE 

To verify the following step, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS or the 9 
full page printout may be used. 

flVl Reflector Positions 

2. Using pages 1 through 6 of the printout, verify that the reflector positions are within the values specified in 
AE-26002/1, TDS 5 and 6. Record pass or fail on TDS 46. 

3J.43.7.7 GSE Mode-7. The GSE Mode-7 shall be tested as follows: 

1. Obtain a printout (9 pages) for all of the parameters ([I] through [VI]) described in 3.2.4.3.7 as follows: 

(a) Return to the Main Menu by pressing: RETURN [1J. 

(b) On Main Menu, select: [10] SELF TEST. 

(c) On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt: Enter GSE mode [0 to 15}.) 

(d) Select GSE mode 7 at the prompt 

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages. 

NOTE 

To verify the following steps, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS or he 
may use the 9 page full printout 

V ITV1 Reflector Positions 

2. Using pages 1 through 6 of the printout, verify that the reflector positions are within the values specified in 
AE-26002/1 , TDS 5 and 6. Record pass or fail on TDS 46. 

3. Set the STE to GSE MODE-0, failure to do so will cause the STE to produce faulty data when in normal 
mode. To enter GSE-MODE-O into the computer 

(a) Return to the Main Menu by pressing: RETURN [1]. 

(b) On Main Menu, select: [10] SELF TEST. 

On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt: Enter GSE mode [0 to 15}.) 
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(d) Select GSE mode 0. 

Radiometer functional test. The purpose of the radiometer functional test is to verily the perfo rman ce of the 
AMSU-A1 radiometer at the system level. This test shall consist of the following subtests: 

a. PLLO frequency measurements 3.2.4.4.1 

b. Relative NEAT measurements 3.2.4.4.2 

3 -2-4. 4.1 PLLO frequency measurements. Measure the PLLO frequencies as follows: 

1. Prepare the unit and the test equipment as indicated in Figure 27. Frequency verification for the receiver 
shall be performed on the following frequency (see Figure 28 for sample plot): 

(Al-1) Ch-9,10,1 1,12,13 and 14: 57.290344 GHz (PLLO No. 1 and PLLO No. 2) 

2. Turn on the unit by using the procedure stated in 3.2.35. Allow not less than one hour for the equipment to 
warm-tip and for the unit to stabilize. 

On the Commands Menu, execute the following commands: 


(a) 

[14] ANTENNA WARM CAL POS = 

NO 

(b) 

[15] ANTENNA COLD CAL POS = 

f * r 

NO 

(c) 

[16] ANTENNA NADIR POS = 

YES 

(d) 

[17] ANTENNA FULL SCAN MODE = 

NO 


3. Record the measured frequencies on TDS 49, and plotter data. Repeat step 2 for PLLO No. 2. 

4. Remove the test equipment but leave the unit on in preparation for the next test 
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Figure 27. Configuration for RF Measurements 
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MKR 57. S90 3-M GHz 



Figure 28. Sample Plot 


3.24.4.2 Relative radiometer NEAT measurements . The purpose of this test is to perform a preliminary evaluation of the 
radiometer NEAT at a system level. Since the STE is not in the thermal-vacuum configuration, no temperature readings from 
the cold load are available. To compute the NEAT for this test, the temperature used for the cold load shall be LN 2 
temperature. 

The data obtained from this test are considered as relative NEAT and are to be used as a diagnostic tool to verify proper 
operation of the A/D converters and the spacecraft interface. 

The equation to determine relative NEAT is as follows: 

NEAT* I 50 ** 7 * ' ^ 

M • N 

where: SD = Standard deviation of 120 samples at hot temperature (warm load) 

Th = Standard room temperature — 300 K 
Tc = Standard LN 2 temperature = 80 K 
M = Average of hot counts (120 samples) 

N = Average of cold counts (30 samples) 

fhe sequence of testing shall be as follows: 

a. Equipment preparation and setup configuration 

b. Warm load radiometric data — - - 
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i • r • c. Cold load radiometric data 

d. Relative NEAT data collection 

32.4A2.1 Equipment preparation and setup configuration. The equipment shall be set up as follows: 

WARNING 


The use of liquid nitrogen in a confined poorly ventilated area can 
cause asphyxiation and death due to a lack of oxygen (oxygen 
concentration below 20 percent). Accidental contact with liquid 
nitrogen will cause severe frostbite to (he eyes or skin. When handling 
liquid nitrogen, personnel shall observe the following safety 
precautions: 

a. Ensure that the work area is well ventilated to prevent excessive 
gas buildup. 

b. To protect your eyes always wear a face shield or safety goggles 
(safety glasses without side shields do not provide adequate 
protection). 

r * 

c. To protect exposed skin, always wear an apron when pouring LN2 
and whenever exposed to LN2, always wear a lab coat, gloves 
made for cryogenic work, cuffless trousers (worn outside the boots 
or-shoes), and safety shoes. 

d. Do not fill target fuller than 1 .0 inch from the top. Fill target at the 
floor level, away from unit 

e. Do not move filled target without cover in place. 

1 . Configure the test equipment and the unit as indicated in Figure 29, except for the cold loads. 


2. Execute co mman ds as necessary to obtain the following configuration: 

" COMMANDS 


m 

MODULE POWER = 

CONNECT 

[10] 

SURVIVAL HTR PWR * 

OFF 

[in 

MODULE TOTALLY OFF * 

ON 

[12] 

SCANNER Al-1 POWER = 

ON . 

[13] 

SCANNER Al-2 POWER = 

ON 

[14] 

ANTENNA WARM CAL POS ■ 

YES 

POWER [4] ON 



ANTENNA IN COLD CAL POS * 

NO 

[15] 

ANTENNA IN NADIR POS= 

NO 

[16] 

ANTENNA FULL SCAN MODE = 

NO 

[17] 

PLL POWER = 

PLLOtl 

[18] 

COLD CAL POSITION MSB *= 

ZERO 

[19] 

COLD CAL POSITION LSB ■ 

ZERO 

[20] 


3. Allow 30 minutes for the unit to stabilize. 


67 



AE-26156/3C 
6Apr 99 



w 


i.2.4.4.22 Relative NEAT data collection 

1. Return to the Main Menu by pressing [1] RETURN. 

2. On the Main Menu, select [13] FUNCTIONAL TEST. (The STE will automatically command the unit to 
position the antenna reflector to the warm and cold loads as it is taking data.) 

3. Wait approximately one minute to verify that die NEAT results are displayed on the screen. Obtain a 
printout Repeat step 2 four time s and obtain four additional printouts. Average NEAT from these five data 
points. Enter the values on TDS 50. Attach the printout to the data sheet 

4. . Repeat steps 1, 2, and 3 for the PLLO No. 2. Allow 30 minutes for the unit to stabilize after switching to 
PLLONo.2. ’ 

5. Remove the cold loads and associated hardware. 

2.4.5 Channel identification test. The purpose of the channel identification test is to verify the proper final configuration 
;sembly of each radiometer channel from antenna input to the spacecraft interface. 

1 . Configure the unit and test equipment as shown in Figures 26 and 32. ' 

2. Connect the STE to instrument using the following STE interface cables 
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a. STE interface cable J1 (1356648-1) 
r b. STE interface cable J2( 1356648-2) 

c. STE interface cable J3 (1356648-3) 

d. STE interface cable J4 (1356648-4) 

3. Follow the turn-on procedure per para. 3.2.3.5. 

4. Enter the STE command “SCANNER Al-1 POWER.” Wait 18 seconds before issuing the next command. 

5. Enter the STE command “SCANNER Al-2 POWER.” Wait 18 seconds before issuing the next command. 

6. Enter the STE command “ANTENNA COLD CAL." Wait 18 seconds before issuing the next command. 
Both reflectors should scan to the cold calibration beam position. 

7. Enter the STE command “[1] RETURN” to return to the monitor only screen. 

8. 'Enter the STE co mman d “[10] DIGITAL-A .” The STE should now display the digital-A data screen shown 
in Figure 30. From this screen enter the STE command “[9] BEAM POSITION NN-ALL CHANNELS.” 

9. The STE then asks ’ENTER BEAM POSITION NO (1 TO 30).” Enter “30” to show the radiometric 
counts data for c hann els 3-15. The STE should now display the radiometric data screen shown in Figure 
3 1 , except with a different set of count data. t '' 

10. Allow the instrument to stabilize for approximately 20 minutes. Enter the STE command “[2]” to obtain a 
screen only printout. 

11. Configure the unit and test equipment as shown in Figure 32. Turn ON the sweeper and allow to warm up 
approximately 10 minutes. Make sure that the RF power is OFF during sweeper warm up. 

CAUTION 

Extreme care must be used when turning on RF power. When RF power is first 
applied the multiplier/gain hom should be approximately three to four feet from 
the unit. The RF power setting should be no greater than -20 dBm. 

12. Set the sweeper frequency to 50.35 ±0.01 GHz and set the RF power level to -20 dBm. Position the 
multiplier/gain hom three to four feet from the instrument so that the Al-2 antenna and gain hom are 
approximately aligned (see Figure 32). Rotate the gain hom, if needed, to the vertical polarization position. 

13. Turn ON the RF power making sure the power level is set to -20 dBm. Allow the multiplier to warm up 
approximately five minutes. 

14. At the STE screen compare the radiometric date counts of channel 3 to the counts printed out at step 10. 
Enter the STE command “[2]” to obtain a screen only printout 

15. From the printouts obtained in steps 10 and 14, verify that die radiometric data counts for channel 3 have 
increased significandy, approximately 1000 or more, and that the other channels’ date counts have remained 
relatively unchanged, less than 300 counts. 

16. Record the counts difference on TDS 52 of channel 3 from the printouts obtained in steps 10 and 14 and 
attach printouts to TDS 52. 

17. Repeat steps 12 through 16 for the frequencies and polarizations listed on TDS 52. 
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1 8. After all A1 channels have been identified, turn OFF the RF power. Return the reflectors to the warm cal 
position. 

19. Turn the STE Q/Main and N/Pulse switches to OFF. 

20. Turn the STE power supply panel main power switch OFF. 
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Figure 31. Radiometric Data Screen 
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Figure 32. Channel Identification Setup 


71 





AE-26156/3C 
6Apr 99 


4. QUALITY ASSURANCE PROVISIONS 

4.1 Responsibility for inspection^ Aerojet Quality Assurance shall inspect in accordance with the requirements of this test 
procedure and S-480-79 and S-480-80, Quality Control shall verify all test set-ups prior to start of test. Bonded software 
shall be used for all tests and shall be obtained from Quality Control. Quality Control shall review all test data for 
conformance to success criteria. The test data shall include test limits. For tests that satisfy requirements from S^480-80 on 
protoflight and flight units, customer representatives shall be invited to monitor tests and shall be invited to review the data 
and show approval on the test data sheets. 

4.1.1 Test facilities. Unless otherwise specified, the examinations and tests described herein shall be conducted at GenCorp 
Aerojet, Azusa Operations, Azusa, CA. 

4.1.2 Electrostatic Device (ESD) handling. All electronic hardware shall be handled in accordance with Aerojet Standard 
STD-2454. 

4.2 Monitoring procedures. All tests in this procedure shall be monitored by quality control. 

4.2.1 Test equipment. Test equipment calibration procedures shall comply with the requirements of MDL-STD-45662. 

4.2.2 Software . Bonded software shall be used at all times. 

43 Monitoring procedures for materials. Not applicable. 

WWW 

4.4 Certification . Certification for handling ESD-sensitive equipment is required for all personnel working on the assembly 
and test of the AMSU-A instrument, per STD-2454. 

4.5 Test methods 

43.1 Accept-reject criteria. The accept-reject criteria for each examination or test shall be as specified in the data sheets 
included in each phase of the applicable test procedure. The test results shall be recorded on the data sheets to demonstrate 
:ompliance with the applicable specification requirements. Methods of analysis shall be appropriate for the parameters being 
nspected. It shall be the responsibility of Aerojet to review the test data and determine conformance of the unit under test to 
he performance requirements contained in S-480-80 and this specification. 

n the event of a failure during any phase of this test procedure, the test activity shall record the required information on the 
"est Anomaly Record (TAR) and alert the design assurance and quality engineers. Except for failures which only represent a 
mited out-of-tolerance condition for a particular parameter and are not expected to interfere with the balance of the testing 
nd which are non-destructive, the testing must be stopped until a complete description of the observed anomaly failure is 
ocumented and a Failure Analysis Strategy (FAS) is formulated, documented, and implemented to preclude loss of 
tformation or evidence that may facilitate determining the failure cause. The full set of data from the referenced tests is 
jquired in order to formulate a plan of action. The cognizant reliability engineer, quality assurance engineer, and the system 
■ responsible test engineer shall jointly develop the FAS which must be approved by Design Assurance and Quality 
ssurance. Analysis and reporting shall be performed per Aerojet procedures. 


w 
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4.5.2 General. All data sheets associated with the tests on the unit plus the data reduction and analysis of specific 

\ . parameters required by each applicable test procedure obtained from screen printouts and plots, oscilloscope photographs, or 

magnetic recordings shall be included with the associated shop order. During tests in which a CRT screen is to be printed or 
plotted and retained as a data sheet, the following annotation shall be applied: 


Test/Systems Engineer 

(Signature) 

Quality Control: — 

(Signature) 

Customer Representative — 

(Flight Hardware Only): (Signature) 

Date: 

Test Paragraph No.: — 

Subassembly/Assembly Serial No.: . 

Shop Order No.: •- — 

4.5.2.1 Test data. The test data shall be that which was obtained during performance of the tests specified and recorded on 
the Test Data Sheet(s) (IDS) (see Appendix A) and on printouts and plots and shall be attached to the shop order associated 
with the test. 
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5. PREPARATION FOR DELIVERY 

This section is not applicable to this specification. 

6. NOTES 


6.1 Acronyms and abbreviations 


AMSU 

Advanced Microwave Sounding Unit 

ATB 

Analog telemetry bus 

AWG 

American Wire Gage 

BP 

Beam Position 

CAL 

Calibrate 

CPT 

Comprehensive performance test 

d 

delta 

DC 

Direct current 

DVM 

Digital volt meter 

EMI 

Electromagnetic interference f * r 

ESD 

Electrostatic Sensitive Device 

EXT 

External 

FAS 

Failure analysis strategy 

GHz 

Gigahertz 

GHS 

General Instrument Interface Specification 

GND 

Ground 

GSE 

Ground Support Equipment 

HTR 

Heater 

kHz 

Kilohertz 

LPT 

Limited performance test 

LSB 

Least significant bit 

MA 

Milliampere 

METSAT 

Meteorological Satellite 

MLB 

Main load bus 

MFG 

Manufacturer 

MMW 

Millimeter wave 

MS, MSEC 

Millisecond 

MSB 

Most significant bit 

MV 

Millivolt 

NEAT 

Noise equivalent delta temperature 

PFM 

Protoflight Model 

PLB 

Pulse load bus 

PLL 

Phase lock loop 

PLLO 

Phase lock loop oscillator 
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POS 

Position 

PWR • 

Power 

RTN 

Return 

STE. 

Special Test Equipment 

SW 


TAR 

Test Anomaly Record 

TDS 

Test Data Sheet 

TLM 

Telemetry 

TM 

Instrument Temperature 

uns 

Unique Instrument Interface Specification 

Vdc 

Volts, direct current 

ps 

Microsecond 


6.2 Changes. The outside margins of this document have been marked to indicate where modifications, deletions, or 
additions have been made since the previous issue. This is done solely as a convenience to users, who are cautioned to 
evaluate the requirements of this document based on the entire content as written, regardless of the marginal notations and 
relationship to the previous issue. , * 
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APPENDIX A 


TEST DATA SHEETS 


10.1 Scope . This appendix contains the test data sheets for all tests and inspections listed in section 3. 


TDS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 
. 45 

46 

47 

48 

49 

50 

51 

52 


Grounding System Test.... 

+28 MLB During Turn-on Transient 

+28 MLB Operating Power 

+28 Pulse Load Bus 


+28 V Analog Telemetry Bus ~ — 

+10V Interface Bus Voltage — .... — . 

Power Input Test for LPT - 

1.248 MHz Dock Signal Verification... 

“Cl ” Shift Pulse Verification. — 

-A! M Select Pulse Verification — — 

-8 Seconds’* Frame Sync Pulse -< 

Synchronization Signals Relationship 

Synchronization Signals Relationship.. 


Page 

... A-2 

A-ll 

„ A-12 

A-13 

A-15 

A-16 

A-17 

A-18 

~.A-19 

.. A-20 

A-21 


Commands and Digital-B Telernetiy Verification....*... 

Scanner Commands Verification — — 

Scanner Commands Verification 

Scanner Commands Verification - 


A-22 

.. A-24 

~~ — A-25 

... A-26 

A-27 

A-28 

A-29 


Scanner Positions Commands -- - „ - ■ v - . A 

Digital-A Data Output Full Scan Mode Synch Sequence, Unk iDTSerial Number and Digital-B Serial Data Verification.. A-3U 

Reflector Positions Section [IV]. — — 

Digital-A Dau Output Radiometer Data Section [V] 

Full Scan Mode Temperature Sensors Section [VI] 


. A-32 
. A-33 


Digital-A Dau Output Warm Cal Mode Synch Sequence, Unit LD-/Serial Number and Dtptal-B Serial Dau Verification A-35 

Reflector Position Warm Cal Mode Section [TV] and Reflector Position Nadir Mode Section [IV] " " 

Digital-A Dau Output Warm Cal Mode Radiometer Dau Section [V] 

Warm Cal Mode Temperature Sensors Section [VI] — ................ 

Digital-A Dau Output Cold Cal Mode Synch Sequence, Unit LDVSerial Number and Digital-B Serial Dau Verification - A-w 

Reflector Position Warm Cal Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], and Reflector 

Position Nadir Mode Section [IV] - ~ ^ 

Z! A-44 

A-46 

........ A-47 

A-48 

... A-50 

A-51 

. A-53 

A-54 


Digital-A Data Output Cold Cal Mode Radiometer Data Section [V] 
Cold Cal Mode Temperature Sensors Section [VI] 


Digital-A Data Output Nadir Mode Synch Sequence, Unit LD /Serial Number and Digital-B Serial Data Verification 

Digital-A Data Output Nadir Mode Radiometer Data Section [V] - 

Nadir Mode Temperature Sensors Section [VI] — - « r* 

Analog Telemetry Verification by Way of Connector J6 — 

Analog Telernetiy Signals by Way of the STE — 

Integrate/Hold and Dump Signal Verification - " ***' ^ ^ 

Integration Time (Analog Output) Verification. - - A ^ 

Integration Time (Analog Output) Verification - 

Integration Time (Analog Output) Verification.. 

Integration Time (Analog Output) Verification.. 

Integration Time (Analog Output) Verification. ^ ^ 

Integration Time (Analog Output) Verification ~ — — — 

Integration Time (Analog Output) Verification.....^.... - - - — 

PLLONo. 1 Verification and PLLO No. 2 Verification - — r: r - - - "* A 

Digital-A/GSE Mode-1 Synch Sequence, Unit LD/Serial Number and Digital-B Serial Data Verification 

Reflector Position 


,. A-57 
A-58 
.... A-59 


A-62 

” _A-63 

Digital-A/GSE Mode-1 Radiometer Data Section [V] - 

Digital-A/GSE Mode-1 Temperature Sensors Section [VI) - A ^ g 

Receiver Input Signals - — - — * * ****** * 

Radiometer “Relative” NEDT Verification..... - 

Transient Susceptibility Test — A ^ g 

Channel Identification Test — - — — — 
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TEST DATA SHEET 1 (Sheet 1 of 9) 
Grounding System Test (Paragraph 3.2.4.1) 


J1 of Spacecraft Interface 

From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

ji-i 

+28 V MLB 

> 100k 



31-2 

+28 V MLB 

> 100k 



Jl-3 

+28VMLBRTN 

> 100k 



Jl-4 

+28VMLBRTN 

> 100k 



Jl-5 

+28VPLB 

> 100k 



31-6 

+28VPLB 

> 100k 



Jl-7 

+28VPLBRTN j 

> 100k 



Jl-8 

+28VPLBRTN 

> 100k 



Jl-9 

+28VTMB 

> 100k 



Jl-10 

28VTMBRTN 

> 100k 



Jl-11 

NO CONNECTION 

> 100k 



Jl-12 

NO CONNECTION 

>'100k 



J1-I3 

CHASSIS GROUND (El) 

<1 



31-14 

+28 V MLB 

> 100k 



Jl-15 

+28 V MLB •' • • 

> 100k 



Jl-16 

+28VMLBRTN 

> 100k 



Jl-17 

+28VMLBRTN 

> 100k 



31-18 

+28VPLB. 

> 100k 



31-19 

+28VPLB 

> 100k 



31-20 

+28VPLBRTN 

> 100k 



31-21 

+28VPLBRTN 

> 100k 



31-22 

+28VTMB 

> 100k 



31-23 

28VTMBRTN 

> 100k 



31-24 

SAFETY HTRPWR 

> 100k 


... 

31-25 

SAFETY HTRRTN 

> 100k 
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TEST DATA SHEET! (Sheet 2 of 9) 
Grounding Interface Test (Paragraph 3.2.4!) 


From Chassis 
Ground to 


i ... 12-1 

Chassis Ground (E2) 

J2-2 

DATA CLOCK (Cl) 

J2-3 

Signal Return 

J2-4 

No Connection 

J2-5 

DIGITAL-A DATA OUT 

J2-6 

DATA ENABLE (Al) 

J2-7 

8 SEC SYNC PULSE 

J2-8 

No Connection 

J2-9 

No Connection 


J2 of Spacecraft Interface 

Pin Description Required Resistance 


<1 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


Measured Value 



J3 of Spacecraft Interface 

From Chassis j Pin Description Required Resistance 

Ground to 

J3-1 1 -248 MHz CLK J > 100k 


J3-2 1 -248 MHz CLK RTN 

J3_3 rhaccic fiNTl I ^ 1 


Measured Value 



from Chassis 
Ground to 


J5-1 


J5-2 


J5-3 


J5-4 


J5-5 


J5-7 


J5-8 


J5-9 


J5-10 


J5-11 


J5-12 


J5-13 


J5-14 


J5-15 


J5 of Spacecraft Interface 

tin Description Required Resistance 


Measured Value 


Chassis Ground (E5) 


MODULE PWRIND 


I COLD CAL POS MSB (O 


No Connection 


ISCANNER Al-2 ON/OFF 


ANT IN COLD CAL POS 


IPLL PRI/RED 


No Connection 


ISURV HTR ON/OFF 


No Connection 




ISCANNER Al! ON/OFF 


ANT TN WARM CAL POS 


ANT IN NADIR POS 


IFULL SCAN MODE 


<1 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 
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TEST DATA SHEET 1 (Sheet 3 of 9) 
Grounding System Test (Paragraph 3.2.4.1) 


1 J4 of Spacecraft Interface 

From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

■HsBHI 

Pass/Fail 

J4-1 

Chassis Ground (E4) 

<1 



J4-2 

MODULE PWR DISCONN 

> 100k 



J4-3 

SURVIVAL HTR ON 

> 100k 



J4-4 

MODULE TOTALLY OFF 

> 100k 



J4-5 

SCANNER Al-2 ON/OFF 

> 100k 



J4-6 

ANT AT COLD CAL POS 

> 100k 



J4-7 

PLL SELECT 

> 100k 



J4-8 

ANT AT NADIR POS 

> 100k 



J4-9 

COLD CAL POS MSB (IN) 

> 100k 



J4-10 

No Connection 

> 100k 



J4-11 

No Connection 

> 100k 



J4-12 

+10 V INTERFACE BUS 

>100fc 



J4-13 

10 V INTERFACE BUS RTN 

> 100k 



J4-14 

MODULE PWR CONN 

> 100k 



J4-15 

SURVIVAL HTR OFF 

> 100k 



J4-16 

SCANNER Al-1 ON/OFF 

> 100k 



J4-17 

ANT AT WARM CAL POS 

> 100k 



J4-18 

FULL SCAN 

> 100k 



J4-19 

COLD CAL POS LSB (IN) 

> 100k 



J4-20 

No Connection 

> 100k 



J4-21 

No Connection 

> 100k 



J4-22 

No Connection 

> 100k 



J4-23 

No Connection 

> 100k 



J4-24 

+ 10 V INTERFACE BUS 

> 100k 



- J4-25 

10 V INTERFACE BUS RTN 

> 100k 
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TEST DATA SHEET 1 (Sheet 4 of 9) 
Grounding System Test (Paragraph 3.2.4.1) 


From Chassis 
Ground to 


J6-1 


J6-2 


J6-3 


J64 


J6-5 


J6 of Spacecraft Interface 

Pin Description Required Resistance 


Measured Value 


J6-18 


J6-19 


J6-20 


J6-21 


J6-22 


J6-23 


J6-24 


J6-25 


J6-26 


J6-27 


J6-28 


J6-29 


J6-30 


J6-31 


J6-32 


J6-33 


J6-34 


J6-35 


J6-36 


J6-37 


I Chassis GND (E6) 


RF SHELF AM TEMP 


lAl-1 SCAN. MTR. TEMP 


WARM LOAD Al-1 TEMP 


No Connection 


PLLO RED LOCK DETECT 


No Connection 


Al-1 DRIVE MTR CURR 


+15 V ANT DR MON 


+5 VANTDRMON 


+15 V SIG PROC MON 


+5 V SIG PROC MON 


L.O. VOLTAGE CH 3 MON 


L.O. VOLTAGE CH 5 MON 


L.O. VOLTAGE CH 7 MON 


+15 VDC PLL LO MON 


+10 V MIXER/AMP MON 


|L.O. VOLTAGE CH 15 MON 


No Connection 


28 V TMB RTN 


RF SHELF A1-2TEMP 


1A1-2 SCAN MTR TEMP 


WARM LOAD A1-2TEMP 


No Connection 


PLLO PRI LOCK DETECT 


No Connection 


IA1-2 DRIVE MTR CURR 


-15 V ANT DR MON 


1-15 V STO PROC MON 


Il.O. VOLTAGE CH4MON 


It o vot TAGE CH 6 MON 


IL.O. VOLTAGE CH 8 MON 


-15 VDC PLL LO MON 


1+8 VIF AMP MON 


No Connection 


No Connection 


iNo Connection 


<1 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


00k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 
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TEST DATA SHEET 1 (Sheet 5 of 9) 
Grounding System Test (Paragraph 3.2.4. 1) 


1 J7 pf Spacecraft Interface | 

From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

J7-1 

Chassis GND (E7) 

< 1 



11-2 

No Connection 

> 100k 



J7-3 

REDUN PLO LOCK DET 

> 100k 



J7-4 

15 V RTN (2/3) 

> 100k 



11-5 

15 VRTN (2/3) 

> 100k 



J7-6 

DUMP TEST POINT 

> 100k 



11-1 

No Connection 

> 100k 



J7-8 

CH3 OUT TEST POINT 

> 100k 



J7-9 

CH4 OUT TEST POINT 

> 100k 



J7-10 

CH5 OUT TEST POINT 

> 100k 



J7-11 

CH6 OUT TEST POINT 

> 100k 



17-12 

CH7 OUT TEST POINT 

> 100k 



J7-13 

CH8 OUT TEST POINT 

> 100k 



J7-14 

CH9 OUT TEST POINT 

> 100k 



17-15 

No Connection 

> 100k 



J7-16 

No Connection 

>'l00k 



J7-17 

GSE CMD LSB 

> 100k 



17-18 

GSECMD MSB-1 

> 100k 



J7-19 

+5 V GSE INTERLOCK A 

> 100k 



J7-20 

No Connection ' ‘ * 

> 100k 



11-21 

No Connection 

> 100k 



11-22 

PRI PLO LOCK DET 

> 100k 



11-22 

No Connection 

> 100k 



T 7-24 

I/H TEST POINT 

> 100k 



! 17-25 

No Connection 

> 100k 



J7-26 


> 100k 



J7-27 

CH10 OUT TEST POINT 

> 100k 



J7-28 

CHI 1 OUT TEST POINT 

> 100k 



11-29 

CH12 OUT TEST POINT 

> 100k 



11-30 

CH13 OUT TEST POINT 

> 100k 



11-31 

CH14 OUT TEST POINT 

> 100k 



11-32 

CH15 OUT TEST POINT 

> 100k 



11-33 

No Connection 

> 100k 



J7-34 

No Connection 

> 100k 



11-35 

GSE CMD MSB 

> 100k 



Tl - 36 

5 VRTN (1) 

> 100k 



1 11-31 

+5 V GSE INTERLOCK B 

> 100k 
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TEST DATA SHEET 1 (Sheet 6 of 9) 
Grounding Interface Test (Paragraph 3.2.4.1) 


Source Destination Source Pin Description 

Pin . Pin 


Jl-2 1+28 V MLB 


Jl-14 1+28 V MLB 


Jl-15 +28VM3 


Jl-4 1 28 VMLBRTN 


Jl-16 128 VMLBRTN 


Jl-17 128 VMLBRTN 


-6 | +28 VPLB 


Jl-18 [+28 VPLB 


Jl-19 1+28 VPLB 


Jl-8 1 28 VPLBRTN 


Jl-20 128 VPLBRTN 


Jl-21 28 V PLBRTN 


Jl-22 +28 VTMB 


Jl-23 I28VTMBRTN 


J6-20 28 V TMBRTN , 


J4l24 1+10 V INTERFACE BUS 


J 4 I 25 MO V INTERFACE BUS RTN 


Jl-3 1+28 V MLB 


+28 V MLB 


Jl-7 1+28 V MLB 


Jl-9 1+28 V MLB 


Jl-10 1+28 V MLB 


Jl-24 +28 V MLB 


Jl-25 +28VMU1 


J2-3 +28 V MLB 


J4-12 +28 V MLB 


J4-13 +28 V MLB 


Jl-5 128 V MLB RTN 


Jl-7 28 VMLBRTN 


Jl-9 28 VMLBRTN 


Jl-10 28 VMLBRTN 


Jl-24 128 VMLBRTN 


Jl-25 28 VMLBRTN 


J2-3 128 VMLBRTN 


J4-12 28 VMLBRTN 


J4-13 |28 VMLBRTN^ 



Measured Value 


(Ohms) 

Pass/Fail 



<1 


<1 


<1 


<1 


<1 


<1 


<1 


<1 


<1 


<1 


<1 


<1 


<1 


<1 


<1 


<1 


<1 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


>100k 


> 100k 


> 100k 


> 100k 


>100k 


>100k 


> 100k 


> 100k 


>100k 


> 100k 


> 100k 


>100k 


> 100k 


> 



























































































AE-26156/3C 
6 Apr 99 


Destination 

Pin 



TEST DATA SHEET 1 (Sheet 7 of 9) 
Grounding Interface Test (Paragraph 3.2.4.1) 


Source Pin Description 


+28VPLB 


+28 VPLB 


+28 VPLB 


+28 VPLB 


+28 V PLB 


+28 VPLB 


+28 VPLB 


+28 VPLB 


28VPLBRTN 


28VPLBRTN 


28 VPLB RTN 


28 V PLB RTN 


28 VPLB RTN 


28 VPLB RTN 


28 VPLB RTN 


+28VTMB 


+28VTMB 


+28VTMB 


+28VTMB 


+28VTMB 


+28VTMB 


28 V TMB RTN 


28VTMBRTN 


28 V TMB RTN 


28 V TMB RTN 


28 V TMB RTN 


SAFETY HTRPWR 


SAFETY HTRPWR 


SAFETY HTRPWR 


SAFETY HTRPWR 


SAFETY HTRPWR RTN 


SAFETY HTRPWR RTN 


SAFETY HTR P WR RTN 


SIGNAL RTN 


SIGNAL RTN 


+10 V INTERFACE BUS 



> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 
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TEST DATA SHEET 1 (Sheet 8 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 


Source 

Destination 

Pin 

r— 

Pin 


Source Pin Description 


Measured Value 


(Ohms) 

Pass/Fail 



J4-7 


J4-8 


J4-9 


J4-14 


34-15 


J4-16 


J4-17 


J4-18 


J4-19 


J5-2 


J5-3 


J5-5 


J5-6 


J5-7 


J5-9 


J5-11 


J5-12 


J5-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


J4-13 


EZSHSESaSH 


IDIGITAL-A DATA OUT 


DATA ENABLE (Al) 


8 SEC SYNC PULSE 


1 1 .248 MHZCLK 


1 .248 MHZ CLK RTN 


I MODULE PWR DISCONN 


I SURVIVAL HTR ON 


IMODULE TOTALLY OFF 


I SCANNER A 1-2 ON/OFF 


I ANT AT COLD CAL POS 


I PLL SELECT 


I ANT AT NADIR POS 


IwtiwmfjwaiMfflwatiAi! 



IMODULE PWR CONN 


SURVIVAL HTR OFF * 


SCANNER Al-I ON/OFF 


ANT AT WARM CAL POS 


I FULL SCAN 


ESBEIBlilPIji 


MODULE PWR IND 


COLD CAL POS MSB (O 


SCANNER Al-2 ON/OFF 


ANT IN COLD CAL POS 


PLL PRI/RED 


SURV HTR ON/OFF 


COLD CAL POS LSB (O 


SCANNER Al-1 ON/OFF 


ANT IN WARM CAL POS 


ANT IN NADIR POS 


FULL SCAN MODE 
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TEST DATA SHEET 1 (Sheet 9 of 9) 
Grounding Interface Test (Paragraph 3 .2.4.1) 


r i 

Source 

Pin 

Destination 

Pin 

Source Pin Description 

Required 

Resistance 

(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

J6-2 

Jl-10 

RF SHELF Al-1 TEMP 

>2k 



J6-3 

Jl-10 

Al-1 SCAN MTR.TEMP 

>2k 



J6-4 

Jl-10 

WARM LOAD Al-1 TEMP 

>2k 



J6-6 

J4-13 

PLLO RED LOCK DETECT 

>2k 



J6-8 

J4-13 

Al-1 DRIVE MTRCVR 

>2k 



J6-9 

J4-13 

+15 VDC ANT DRIVE MON 

>2k 



J6-10 

J4-13 

+5 VDC ANT DRIVE MON 

>2k 



J6-11 

J4-13 

+15 VDC SIG PROC MON 

>2k 



J6-12 

J4-13 

+5VDC SIG PROC MON 

>2k 



J6-13 

J4-13 

L.O. VOLTAGE CH3 MON 

>2k 



J6-14 

J4-13 

L.O. VOLTAGE CH5 MON 

>2k 



J6-15 

J4-13 

L.O. VOLTAGE CH7 MON 

>2k 



J6-16 

J4-13 

+15 VDC PUL LO MON 

>2k 1 



J6-17 

J4-13 

+10 V MIXER/AMP MON 

>2k 



J6-18 

J4-13 

L.O. VOLTAGE CH15 MON 

>2k 



J6-21 

J4-10 


>2k 



J6-22 

J4-10 

Al-2 SCAN MTR.TEMP 

>2k 



J6-23 

J4-10 

WARM LOAD Al-2 TEMP 

>2k 



J6-25 

J4-13 

PLLO PRI LOCK DETECT 1 

>2k 



J6-27 

J4-13 

Al-2 DRIVE MTR CURR 

>2k 



J6-28 

J4-13 

-15 VDC ANT DRIVE MON 

>2k 



J6-29 

J4-13 

-15 VDC SIG PROC MON 

>2k 



J6-30 

J4-13 

L.O. VOLTAGE CH4 MON 

>2k 



J6-31 

J4-13 

L.O. VOLTAGE CH6 MON 

>2k 



J6-32 

J4-13 

L.O. VOLTAGE CH8 MON 

>2k 



J6-33 

J4-13 

-15 VDC PLL LO MON 

>2k 



J6-34 

J4-13 

IF AMP MON 

>2k 



Circle Test CPT LPT 
METSAT/AMSU-A1 Systen 

P/N IS- 1 33 1720 Shop Order. S/N: 

Test Systems Engineer Date 
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TEST DATA SHEET 2 

+28 MLB During Turn-on Transient (Paragraph 3.2.4.2.1.1) 


At 2836 Vdc: 

Rec 

mired* 

11 Ste P 

Parameter 

Measured/ Calculated 

S/N 101-104 

S/N 105 & up 

Pass/Fail 

im 

Time to reach steady state current 

ms 

20 ms max 

300 ms max 


Imm 

Peak Current 

, Amps 


5.9 Amps 


II 10 

Rate of Change (Slope): dl/dT 

mAAis 

677 mAAis 



At 27.44 Vdc: 

Rec 

mired* 

LStep 

Parameter 

Measured/ Calculated 

S/N 101-104 

S/N 105 & up 

Pass/ Fail || 

sm 

Time to reach steady state current 

1 

20 ms max 

300 ms max 


ho 

Peak Current 

Amps 

10.6 Amps 
677 mA/iis 

5.9 Amps 
250mA/us 

■I 

IL io 

Rate of Change (Slope): dl/dT 


■1 

At 28.00 Vdc: 

Rec 

mired* 

Ste P 

Parameter 

Measured/ Calculated 

S/N 101-104 

S/N 105 & up 

Pass/ Fail 

7 

Time to reach steady state current 

ms 

20 ms max 

300 ms max 


8 

Peak Current 

Amps 




10 

Rate of Change (Slope): dl/dT 

mA/|iS 




* Refer to Figure 5. 

Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/NIS-1331720 

Shop Order: S/N: 

Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 
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TEST DATA SHEET 3 

+28 MLB Operating Power (Paragraph 3.2.4.2.1.2) 


+28V MLB at 27 Volts 


2 +28 V MLB voltage at 27 V (V b ) 

(Measured) 


Average Current (Iy) (PLLO#l) 


+28 V MLB operating power = Iy x V b 
LLO#l) 


6 (Average current (Iy) (PLLO#2) 


+28 V MLB operating power = Iy x V b 
(PLLO#2) 


+28 V MLB at 28 Volts 


9 +28 V MLB bus voltage at 28 V (V^ 

(Measured) 


10 Average Current (Iy) (PLLO#l) 


1 1 +28 V MLB operating power = Iy X V b 

(PLLO#l) 


13 Average current (Iy) (PLLO#2) 


14. 


+28 V MLB at 29 Volts 


Measured 



16 

+28 V MLB voltage at 29 V (V b ) 
(Measured) 

17 

Average Current (Iy) (PLLO#l) 

18 

+28 V MLB operating power = Iy x V b 
(PLLO#l) 

20 

Average current (Iy) (PLLO#2) 

21 

+28 V MLB operating power = Iy x V b 
(PLLO#2) 


Units 

Required 

Volts 

27.0 ±0.1 

Amps 

N/A 

Watts 

82 W max 

Amps 

N/A 

Watts 

82 W max 



Volts 

28.0 ±0.1 

Amps 

N/A 

Watts 

82 W max 

Amps 

N/A 

Watts 

82 W max 



Volts 

29.0 ±0.1 

Amps 

N/A 

Watts 

82 W max 

Amps 

N/A 

Watts 

82 W max 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/NIS-133 1720 


Customer Representative 
(Flight Hardware Only) 


Shop Order: . 


Test Systems Engineer 
Quality Control 
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TEST DATA SHEET 4 (Sheet 1 of 2) 

+28 Pulse Load Bus (Paragraph 3 .2.4 .2.2. 1-3. 2.4 .2.2.6) 


Paragraph 


Parameter 


3.2.4.2.2.1 From -0.1 to two seconds 


Peak Current = Ip 


3.2.4.2.2.2 From 2 to 4 seconds 


Peak Current = Ip 


3.2.4.2.2.3 From 4 to 6 seconds 


Peak Current = Ip 


3.2.4.2.2.4 From 6 to 8 seconds 


Peak Current = Ip 


3 . 2 . 4 . 2.25 Eight Sec. Integrated Current Measurement: 


Measured or Required 
Calculated 


_Amps 1 .3 amps max 


_Amps 1.3 amps max 


_Amps 1.3 amps max 


_Amps 1 .3 amps max 


Tum-on Transient: 



Pass/ Fail 







dl/dT 

mA/fiS 

744 mA/ps * 

Peak Current = Ip 

Amps 

11.5 Amps 




Paragraph 

Parameter 

Measured or 
Calculated 

Pass/Fail 

3.2.4.2.2.1 

From -0.1 to 2 secs 

mA 

N/A 

3.2.4.2.2.2 

From 2 to 4 secs 

mA 

N/A 

3.2.4.2.2.3 

From 4 to 6 secs 

mA 

N/A 

3.2.4.2.2.5 

— _ ■ * — 

From 6 to 8 secs 

mA 

N/A 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-133 1720 Shop Order: 


Customer Representative 
(Flight Hardware Only) 
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TEST DATA SHEET 4 (Sheet 2 of 2) 
+28 Pulse Load Bus (Paragraph 3 .2.4.2 .2.7) 



Circle Test CPT LPT 

METS AT/AMSU-A 1 System P/N IS-1331720 Shop Order S/N: 




Test Systems Engineer 

Date 

Customer Representative 

Date 

Quality Control 

Date 


(Flight Hardware Only) 
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TEST DATA SHEET 5 

+28 V Analog Telemetry Bus (Paragraph 3.2.4.2.3) 



>tep Parameter 

1 +28 V ATB Bus Voltage (V at ) 

(Measured) 

4 Av. Current (I a ) 

5 +28 V ATB Operating Power = I a X V at 


Measured/ 

Calculated 

Required 

Volts 

28.0 ±03 

mA 

7 mA max 

mW 

200 mW max 


Pass/ Fail 



Circle Test CPT LPT 

METSAT/AMSU-A1 System P/N IS-133 1720 Shop Order . 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 
Quality Control 
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TEST DATA SHEET 6 

+10 V Interface Bus Voltage (Paragraph 32.4.2A) 



Step 

Parameter 

Measured/ 

Calculated 

Required 

Pass/Fail 

3 

Av. Current (I a ) 

mA 

10 mA max 


3 

+10 V Interface Bus (Vjfc) (Measured) 

Volts 

9.0 ±1 ,0 V 


4 

+10 V Interface Bus Power = I a X Vj^ 

mW 

100 mW max 


Circle Test CPT LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Ore 

f 

ler: _ S/N: 

Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 
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TEST DATA SHEET 7 
Power Input Test for LPT (Paragraph 3.2A2.5) 



A-17 
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TEST DATA SHEET 8 


1.248 MHz Clock Signal Verification (Paragraph 32.4.3.2.1) 


1.248 CLOCK SIGNAL 
ATTACH PHOTOGRAPH OR PLOT HERE 




Step 

Parameter 

Measured/ 

Calculated 

Required 

Pass/ Fail 

5 

Clock Frequency 

MHz 

1248 ±10% 


Clock Amplitude 

Volts 

9.0±1.0 V 



Shop Order: S/N: 


Test Systems Engineer Date 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N 1S-1331720 


I 
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Customer Representative 
(Flight Hardware Only) 


Date 


Quality Control 


Date 
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TEST DATA SHEET 9 

“Cl” Shift Pulse Verification (Paragraph 3.2A3.2.2) 


“Cl” SHIFT PULSE 
Attach Photograph OR Plot Here 


Parameter 


Pulse Timing (A) * 


Pulse Timing (B) * 


Pulse Amplitude 


Measured/ 

Calculated 



Required 


48 ps ± 10% 


12 ps ± 10% 


9.0 ± 1.0 V 


Pass/ Fail 



* Refer to Figure 19 for location of the pulse timing A and B. 


Circle Test CPT LPT 


METSAT/AMSU-A1 System P/N IS-1331720 Shop Order . 


Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


Quality Control 
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TEST DATA SHEET 10 

“Al” Select Pulse Verification (Paragraph 3.2.4.3.2.3) 


“Al” SELECT PULSE 
Attach Photograph or PJot Here 


Parameter 

Measured/ 

Calculated 

Required 

Pass/ Fail 

Select Pulse Timing (F) * 

Ms 

961.5 ps± 10% 


Select Pulse Amplitude 

Volts 

9.0 ±1.0 V 



* Refer to Figure 13 for location of the pulse tuning F 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-133 1720 Shop Order: S/N: 

Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 


w 



A-20 












AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 11 

“8 Seconds” Frame Sync Pulse (Paragraph 3.2.4.3.2.4) 


“8 SECONDS" FRAME SYNC PULSE 
Attach Photograph or Plot Here 
(Record of “C” timing only is required) 


Step 

Parameter 

Measured/ 

Calculated 

Required 

Pass/ Fail 

i* 

Frame Sync Pulse-Timing (G)* 

Sec 

8 Sec ±10% 


Frame Sync Pulse Timing (C)* 

Its 

240.4 |is ±10% 


Frame Sync Pulse Amplitude 

_ . . . • • » 

Volts 

9 y-1 

9.0 ±1.0 V 



* Refer to Figure 13 for location of the timing pulses for G and C. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/NIS-1331720 Shop Order: — S/N: 


Test Systems Engineer Date 


Customer Representative Date Quality Control 

(Flight Hardware Only) 
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TEST DATA SHEET 12 (Sheet 1 of 2) 


Synchronization Signals Relationship (Paragraph S.2.4.3.2.5) 


A1 Select pulse and the 8 seconds Frame sync pulse. 



Verify that the sync pulse between H and C is as 
shown in Figure 19. 

TIME MEASURED: 

TIME REQUIRED: 1.2 ms ±10% 

PASS/FAIL 


ft' 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/NIS-1331720 Shop Order: S/N: 

. Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 



AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 12 (Sheet 2 of 2) 
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TEST DATA SHEET 13 

Synchronization Signals Relationship (Paragraph 3 .2.4.3 .2.5) 



Customer Representative 
(Flight Hardware Only) 


Date 


Quality Control 


Date 
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TEST DATA SHEET 14 

Commands and Digital-B Telemetry Verification (Paragraphs 3.2.4.3.3.1, 3.2.43.3.2, 3.2.4.3.33, and 3.2.43.3.4) 





3.2.433.1 I Scanner Al-1 


Djgital-B 

Commands Verification Via STE 

I Observed i Required 


Visual Inspection 


Module 

Totally 

Off 


lEXTLtLl 


Survival 

Heater 

Power 


3.2.4.33.3 


Scanner Al-2 


Module Power 


Survival Htr. 
Power. 


Survival 
Heater ON 


Survival 
Heater OFF 


Module . ,.•• 

Power Module Power 
Connect 




PLL Power 



Observed 



Required 


Antenna 
pointing 
to warm 
load. 


Antenna 
pointing 
to warm 
load. 


N/A 


28 V supply 
current=0 


+28 V DC 
current 
is 

between 
0.5 and 3.2 
amps. 








Circle Test: CPT LPT 


METSAT/AMSU-Al System P/N IS-133 1720 Shop Order: . 


Test Systems Engineer 
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(Flight Hardware Only) 
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TEST DATA SHEET IS 

Scanner Commands Verification (Paragraph 3.2.4333, Step 1) 



Test 

Digital "B” 

Verification 


Pass/Fail 


Command 

Observed 

Required 



1 Module Power 


CONNECT 



2 Survival Heater 


OFF 



3 Scanner A1 Power 


ON 



4 Scanner A2 Power 


ON 



5 Antenna Warm 


NO 


Full 

Cal Pos. 


’ 


Scan 





* 

6 Antenna Cold 


NO 



Cal Pos. 





7 Antenna NADIR 


NO 



Position 

r f w 




8 Antenna Full Scan 


YES 



9 PLL Power 


PLL#1 



10 Cold MSB 


0 



11 Cold LSB 


0 


Circle Test: CPT LPT 




METSAT/AMSU-A 1 System P/N IS-1331720 Shop Order: 

S/N: 




Test Systems Engineer 

Date 

1 Customer Representative Date Quality Control 

Date 

(Flight Hardware Only) 





w 


W- 
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Pass/Fail 


Command 


1 Module Power 

2 Survival Heater 

3 Scanner A1 Power 

4 Scanner A2 Power 

5 Antenna Warm 
CalPos. 

6 Antenna Cold 
CalPos. 

7 Antenna NADIR 
Position 

8 Antenna Full Scan 

9 PLL Power 

10 Cold MSB 

1 1 Cold LSB 



Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order. 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 
Quality Control 
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TEST DATA SHEET 17 


Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step 3) 


' 

Test 

Digital “B* Verification 

Pass/Fail 


Command 

Observed 

Required 


Full 

Scan 

1 Module Power 

2 Survival Heater 

3 Scanner A1 Power 

4 Scanner A2 Power 

5 Antenna Warm 
Cal Pos. 

6 Antenna Cold 
Cal Pos. 

7 Antenna NADIR 
Position 

8 Antenna Full Scan 

9 PLL Power 

10 Cold MSB 

11 Cold LSB 

• 9 9 

1 

CONNECT 

OFF 

ON 

ON 

NO 

NO 

NO 

YES 

PLLO#l 

0 

0 



Circle Test: CPT LPT 
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Scanner 

Position 

Commands 


TEST DATA SHEET 18 

Scanner Positions Commands (Paragraph 3.2.4.3.3.6) 


' Digital “B” Verification 


Step/Description 


Observed 


1- Warm Cal. 

2- Cold 

Cal. 

Pos. 

3- Cold 

Cal. 

Pos. 

4- Cold 

Cal. 

Pos. 

5- Cold 

Cal. 

Pos. 

6- NADIR 

7- Warm Cal 


Circle Test: CPT LPT 


METSAT/AMSU-A1 System P/NIS-1331720 Shop Order 


Customer Representative 
(Flight Hardware Only) 



Test Systems Engineer 


Quality Control 
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TEST DATA SHEET 19 

Digital-A Data Output Full Scan Mode Synch Sequence, 
Unit I.D7Serial Number and Digital-B Serial Data Verification 
Sections [I], [H], and [HI] (Paragraph 3 .2.4.3 .4.1) 


-1 

Step 

Element 

Description 

Recorded 

Required 

Pass/Fail 


(For Ref) 


Value 

Value 


ra 

0001 

Sync Sequence Byte 1 


255 



0002 

Sync Sequence Byte 2 


255 



0003 

Sync Sequence Byte 3 


255 


m 

0004 

Unit I.D. and Serial N 


* 


m 

0005 

Digital-B Data Byte 1 


2 



0006 

Digital-B Data Byte 2 


** 



0007 

Digital-B Data Byte 3 


0 



0008 

Digital-B Data Byte 4 


0 


* 

AMSUAlId 

entificadon Words 




(data entered 

in decimal system) 

Binary 

Decimal 


AMSU-A1 S/N 101 

00000001 

i 


AMSU-A1 S/N 102 

00000101 

5 


AMSU-A1 S/N 103 

00001001 

9 


AMSU-A1 S/N 104 

00001101 

13 


AMSU-A1 S/N 105 

00010001 

17 


AMSU-A1 S/N 106 

00010101 

21 


AMSU-A1 S/N 107 

00011001 

25 


AMSU-A1 S/N 108 

00011101 

29 


AMSU-A1 S/N 109 

00100001 

33 

** . 

Required value = 14 when PLLO #1 is active; and = 6 




when PLLO #2 is active. 
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TEST DATA SHEET 20 

Reflector Positions Section [IV] (Paragraph 3.2.4.3.4.1) 


BP 

Al-1 Reflector 

Al-2 Reflector 



Element 
(For Ref) 

Measured* 


Pass/Fail 

Element 
(For Ref) 

Measured* 

Required** 

Pass/Fail 

01 

0014 




0016 




02 

0048 




0050 




03 

0082 




0084 




04 

0116 




0118 




05 

0150 




0152 




06 

0184 




0186 




07 

0218 




0220 




08 

0252 




0254 




09 

0286 




0288 




10 

0320 




0322 




11 

0354 




0356 




12 

0388 




0390 




13 

0422 




0424 




14 

0456 




0458 




15 

0490 




0492 




16 

0524 



# ' 

0526 




17 

0558 




0560 




18 

0592 




0594 




19 

0626 




0628 




20 

0660 


! 


0662 




21 

0694 




0696 




22 

0728 




0730 




23 

0762 




0764 




24 

0796 

- 



0798 




25 

0830 




0832 




26 

0864 




0866 




27 

0890 




0900 




28 

0932 




0934 




29 

0966 




0968 




30 

1000 




1002 




CC 

1034 




1036 




WC 

1186 




1188 





* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 

** Required range for instr ume nt serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting range on this 
data sheet is optional. 
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TEST DATA SHEET 21 

. Digital-A Data Output Radiometer Data Section [V] (Paragraph 3.2.4 .3.4.1) 


BP 

Al-2 Channel-3 (50.3 GHz) 

Al-1 Channel-9 (57.290344 GHz) 1 


Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

Element 
(For Ref) 

Position* 

Required** 

Pass^Fail 

01 

0018 




0030 




02 

0052 




0064 




03 

0086 




0098 




04 

0120 




0132 




05 

0154 




0166 




06 

0188 




0200 




07 

0222 




0234 




08 

0256 




0268 




09 

0290 




0302 




10 i 

0324 




0336 




11 

0356 . 




0370 




12 

0392 




0404 




13 

0426 




0438 




14 

0460 




0472 




15 

0494 




0506 




16 

0528 



9 

' '0540 




17 

0562 




0574 




18 

0596 




0608 




19 

0630 




0642 




20 

0664 


* 


0676 




21 

0698 




0710 




22 

0732 




0744 


j 


23 

0766 




0778 




24 

0800 




0812 




25 

0834 




0846 




26 

0868 




0880 




27 

0902 




0914 




28 

0936 




0948 




29 

0970 




0982 



- 

30 

1004 




1016 




CC 

1038 




1050 




WC 

1190 




1202 





* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 
** Required = 16,500 ± 4000 counts. 
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TEST DATA SHEET 22 (Sheet 1 of 2) 

Full Scan Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.1) 


Thermistor Sensors 


■ 

HRSXsuH 

Pass/ 

Fail 

Element 

Description 

1090 

Al-1 Warm Load 1 


25 ±15 


1092 

Al-1 Warm Load 2 


25 ± 15 


1094 

Al-1 Warm Load 3 


25 ±15 


1096 

Al-1 Warm Load 4 


25 ±15 


1098 

Al-1 Warm Load Center 


25 ±15 


1100 

Al-2 Warm Load 1 


25 ±15 

... 

1102 

Al-2 Warm Load 2 


25 ±15 


1104 

Al-2 Warm Load 3 


25 ±15 


1106 

Al-2 Warm Load 4 


25± 15 


1108 

Al-2 Warm Load Center 


25 ±15 


1110 

Local Oscillator Channel 7 


25 ±15 


1112 

Local Oscillator Channel 8 I 


25 ±15 


1114 

Local Oscillator Channel 15 


25 ±15 


1116 

PLL LO #2 Channels 9-14 


25 ±15 


1118 

PLL LO #i Channels 9-14 


25 ±15 


1120 

PLLO (Reference Oscillator)**/ 
Not used *** 


25 ±15 


1122 

Mixer I.F. Amp. Channel 3 


25 ±15 


1124 

Mixer IJF. Amp. Channel 4 


25 ±15 


1126 

Mixer LF. Amp. Channel 5 


25 ±15 


1128 

Mixer Ii\ Amp. Channel 6 


25 ±15 


1130 

Mixer I.F. Amp. Channel 7 


25 ±15 


1132 

Mixer I.F. Amp. Channel 8 


25 ±15 


1134 

Mixer IJ 7 . Amp. Channels 9-14 


25 ±15 


1136 

Mixer I.F. Amp. Channel 15 


25 ±15 



* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 



















































AE-26156/3C 
6 Apr 99 


■t 

TEST DATA SHEET 22 (Sheet 2 of 2) 

. . Full Sc an Mo de Temperature Sensors Sectio n [V I (Paragraph 3 .2.4. 3. 4.1 ) 


Thermistor Sensors , 

Recorded 
Value* 
(deg. Q 

Required 
Value 
(deg. C) 

Pass/ 

Fail 

Element 

Description 

1138 

IP. Amp. Channel 11-14 


25 ±15 


1140 

IP. Amp. Channel 9 


25 ±15 


1142 

IP. Amp. Channel 10 


25 ±15 


1144 

IP. Amp. Channel 1 1 


25 ±15 


1146 

DC/DC Converter 


25 ±15 


1148 

I.F. Amp. Channel 13 


25 ±15 


1150 

I.F. Amp. Channel 14 


25 ±15 


1152 

IP. Amp. Channel 12 


25 ±15 


'mSSM 

RF Shelf Al-l 


25 ±15 


1156 

RF Shelf Al-2 


25 ±15 


1158 

Detector Preamp Assy. 


25 ±15 


1160 

Scan Motor Al-l 

•f f >3. 

25 ±15 


1162 

Scan Motor Al-2 * 


25 ± 15 


1164 

Feed Horn Al-l 


25 ±15 


1166 

Feed Horn Al-2 . 


25 ±15 


1168 

R.F. Mux Al-l 


25 ±15 


1170 

RE. Mux Al-2 


25 + 15 


1172 

Local Oscillator Channel 3 


25 ±15 


1174 

Local Oscillator Channel 4 


25 + 15 


1176 

Local Oscillator Channel 5 


25 + 15 


1178 

Local Oscillator Channel 6 


25 + 15 


1180 

Temp Sensor Ref Voltage Count 


** 



* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** = Count of 24,552 +1765,-1308. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N: 


Test Systems Engineer Date 


Customer Representative Date Quahty Control Date 

(Flight Hardware Only) 


A-34 



















































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 23 

Digital-A Data Output Warm Cal Mode Synch Sequence, 
Unit IDVSerial Number and Digital-B Serial Data Verification 
Sections [I], pi], and LlilJ (Paragraph 3.2.4.3.4.2) 


Step 

Element 
(For Ref) 

Description 

m 

0001 

Sync Sequence Byte 1 


0002 

Sync Sequence Byte 2 


0003 

Sync Sequence Byte 3 

im 

• 0004 

Unit ID. and Serial N 

mu 

0005 

Digital-B Data Byte 1 


0006 

Digital-B Data Byte 2 


0007 

/ * 

Digital-B Data Byte 3 


0008 

Digital-B Data Byte 4 


Recorded 

Value 


Required 

Value 


Pass/Fail 



* AMSU A1 Identification Words 

(data entered in decimal system) 

Binary 

Decimal 

AMSU-A1 S/N 101 

00000001 

1 

AMSU-A1 S/N 102 

00000101 

5 

AMSU-A1 S/N 103 

00001001 

9 

AMSU-A1 S/N 104 

00001101 

13 

AMSU-A1 S/N 105 

00010001 

17 

AMSU-A1 S/N 106 

00010101 

21 

AMSU-A1 S/N 107 

00011001 

25 

AMSU-A1 S/N 108 

00011101 

29 

AMSU-A1 S/N 109 

00100001 

33 


Circle Test; CPT LPT 



METSAT/AMSU-A1 System P/NIS-1331720 

Shop Order . S/N: 



Test Systems Engineer 

Date 

Customer Representative 
(Flight Hardware Only) 

Date Quality Control 

Date 



A-35 





























AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 24 

Reflector Position Warm Cal Mode Section [IV] and Reflector Position Nadir Mode Section [TV] (Paragraphs 3.2.4.3.4.2 and 
'?■ 3.2.4.3.4A) 


BP | 

Al-l Reflector 


Para No. 

Position* 

Required** 

Pass/Fail 

WC 

3.2.4.3.4.2 




15 

3.2.4.3.4.4 




WC = Warm Cal 
15= Nadir Position 

BP 

Al-2 Reflector 


Para No. 

Position* 

Required** 

Pass/Fail 

WC 





15 

3.2.4.3.4.4 




WC = Warm Cal 
15 = Nadir Position 




* Actual counts from computer printout Rewriting counts on this data sheet is optional. 

** Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting 

range on this data sheet is optional. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS- 133 1720 Shop Order: S/N: 

Test Systems Engineer Date 


Customer Representative 
(Flight Hardware Only) 


Date 


Quality Control 


Date 






















AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 25 

Digital-A Data Output Warm Cal Mode Radiometer Data Section [V] (Paragraph 3.2.4.3.4.2) 


Al-2 Channel-3 (50.3 GHz) I Al-1 Channel-9 (57.290344 GHz) 


Element Measured* Required** Pass/Fail Element Measured* Required** Pass/Fail 
(For Ref) - ■ (For Ref) 


0018 I 0030 


0052 I I 0064 


0086 I 0098 


0120 \ 1 0132 


0154 I I 0166 


0188 I 0200 


0222 | I 1 0234 


0256 I 0268 


0290 I 0302 


0324 I I 0336 


0356 I 0370 


0392 I I 0404 


04261 1 0438 


0460 I | 1 0472 


04941 T , , I 0506 


0528 I 0540 


0562 I 0574 


0596| I 0608 


0630 | T 7 T I 0642 


0664 I 0676 


06981 I I 0710 


0732 I I 0744 


0766 1 I 0778 


0800 | T I 0812 


0834 | 1 0846 


0868 I 1 0880 


0902 1 1 1 0914 


0936 1 I I 0948 


0970 0982 


10041 j I I 1016 


1038 I T 0 I 1050 


WC 1 1190 | 1 0 | I 1202 | I 

* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 

** Required = 16,500 ± 4000 counts. 

Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS- 1 331720 Shop Order: S/N: 


Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


Quality Control 


























































































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 26 (Sheet 1 of 2) 

Warm Cal Mode Temperature Sensors Section [VI] (Paragraph 3 .2 .4.3.4.2) 


Thermistor Sensors , 

Recorded 
Value* 
(deg. Q 

Required 
Value 
(deg. Q 

Pass/ 

Fail 

Element 

Description 

1090 

Al-l Warm Load 1 


25 ±15 


1092 

Al-l Warm Load 2 


25 ±15 


1094 

Al-l Warm Load 3 


25 ± 15 


1096 

Al-l Warm Load 4 


25± 15 


1098 

Al-l Warm Load Center 


25 ±15 


1100 

Al-2 Warm Load 1 


25± 15 


il02 

Al-2 Warm Load 2 


25± 15 


1104 

Al-2 Warm Load 3 


25 ±15 


1106 

AI-2 Warm Load 4 


25 ±15 


1108 

Al-2 Warm Load Center 


25± 15 


1110 

Local Oscillator Channel 7 


25 ±15 


1112 

Local Oscillator Channel 8 

f f 

25 ±15 


1114 

Local Oscillator Channel 15 


25 ±15 


1116 

PLL LO #2 Channels 9-14 


25 ±15 


1118 

PLL LO #1 Channels 9-14 


25 ±15 


1120 

PLLO (Reference Oscillator)**/ 
Not used *** 



IHI 

1122 

Mixer IE. Amp. Channel 3 


25 ±15 

|| 

1124 

Mixer I JE% Amp: Channel 4 


25 ±15 

9HBS 

1126 

Mixer IJF. Amp. Channel 5 


25 ±15 

|| 

1128 

Mixer LF, Amp. Channel 6 


25 ±15 

■Hi 


Mixer LF. Amp. Channel 7 


25 ±15 


I 

Mixer LF. Amp. Channel 8 


25 ±15 

S88HBM 

1134 

Mixer I.F. Amp. Channels 9-14 


25± 15 

HIM 

1136 

Mixer I.F. Amp. Channel 15 


25 ±15 

■Hi 


* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 

















AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 26 (Sheet 2 of 2) 

Warm Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.2) 


Thermistor Sensors 

Element 

Description 

1138 

I.F. Amp. Channel 11-14 

1140 

I.F. Amp. Channel 9 

1142 

I.F. Amp. Channel 10 

1144 

I.F. Amp. Channel 1 1 

1146 

DC/DC Converter 

1148 

I.F. Amp. Channel 13 

1150 

IE. Amp. Channel 14 

1152 

I.F. Amp. Channel 12 

1154 

RF Shelf Al-l 

1156 

RF Shelf Al-2 

1158 

Detector Preamp Assy. 

1160 

Scan Motor Al-l 

1162 

Scan Motor Al-2 

1164 

Feed Horn Al-l 

1166 

Feed Horn Al-2 

1168 

RE. Mux Al-l 

1 — 

RE. Mux Al-2 

IMEM 

Local Oscillator Channel 3 

1174 

Local Oscillator Channel 4 

1176 

Local Oscillator Channel 5 


Recorded 
Value* 
(deg. C) 



1 178 iLocal Oscillator Channel 6 


1180 Temp Sensor Ref Voltage Count | ] ' 

* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** = Count of 24,552 +1765,-1308. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/NIS-1 33 1720 Shop Order: S/N:_ 

Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


Quality Control 








































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 27 

Digital-A Data Output Cold Cal Mode Synch Sequence, 
Unit LDTSerial Number and Digital-B Serial Data Verification 
Sections [I], [HI, and [HT) (Paragraph 32.43.4.3) 


Step 

Element 
(For Ref) 

Description 

Recorded 

Value 

Required 

Value 

Pass/Fail 

m 

0001 

Sync Sequence Byte 1 


255 


. 

0002 

Sync Sequence Byte 2 


255 


— 

0003 

Sync Sequence Byte 3 


255 


m 

0004 

Unit I.D. and Serial N 


* 


m 

0005 

Digital-B Data Byte 1 


8 



0006 

Digital-B Data Byte 2 


14 



0007 

Digital-B Data Byte 3 ' ' ' 


0 



0008 

Digital-B Data Byte 4 


0 



AMSU A1 Identification Words 

(data entered in dec imal system) Binary Decimal 


AMSU-Al S/N 101 

00000001 

1 

AMSU-A1 S/N 102 

00000101 

5 

AMSU-Al S/N 103 

00001001 

9 

AMSU-Al S/N 104 

00001101 

13 

AMSU-Al S/N 105 

00010001 

17 

AMSU-Al S/N 106 

00010101 

21 

AMSU-Al S/N 107 

00011001 

25 

AMSU-Al S/N 108 

00011101 

29 

AMSU-Al S/N 109 

00100001 

33 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-133 1720 Shop Order: S/N: 


Test Systems Engineer Date 


Customer Representative Date Quality Control Date 

(Flight Hardware Only) 




A-40 











AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 28 (Sheet 1 of 2) 

Reflector Position Warm Cal Mode Section [TV], Reflector Position Cold Cal Mode Section [IV], and Reflector Position 
Nadir Mode Section [IV] (Paragraphs 3J2.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3.4.4) 



Para No. 


3.2.4.3.4.3. Step 4 


Al-1 Reflector 


Position* 


Required** 


Pass/Fail 



CC = Cold Cal 

* Actual counts from computer printout Rewriting counts on this data sheet is optional. 

** Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting 

range on this data sheet is optional. 


3.2.4.3.4.3, Step 4 
Substep 

MSB 

LSB 

a. 

0 

0 

b. 

0 

1 

c. 

1 

0 

d. 

1 

1 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: . 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 
Quality Control 



A41 








AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 28 (Sheet 2 of 2) 

Reflector Position Warm Cal Mode Section [TV], Reflector Position Cold Cal Mode Section [IV], and Reflector Position 
Nadir Mode Section [IV (Paragraphs 3.2.4.3A.2, 32.4.3.4 3, and 3.2.4.3.4.4) 


BP 

Al-2 Reflector 

Para No. Position* Required** Pass/Fail 

CC 

3.2.4.3.4.3, Step 4 

a. 




b. 




c. 




d. 





CC = Cold Cal 


* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 

** Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting 


range on this data sheet is optional. 


3.2.4.3.4.3, Step 4 
Substep 

MSB 

LSB 

a. 

0 

0 

b. 

0 

1 

c. 

1 

0 

d. 

1 

1 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order . 


Si N: 


Test Systems Engineer 


Date 


Customer Representative 
(Flight Hardware Only) 


Date 


Quality Control 


Date 









AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 29 

• ‘ Digital-A Data Output Cold Cal Mode Radiometer Data Section [V] (Paragraph 3.2.4.3.4.3) 
Condition: Cold Cal Position MSB=0 and Cold Cal Position LSB=0 


BP 



Element 
(For Ref) 

01 

0018 

02 

0052 

03 

0086 

04 

0120 

05 

0154 

06 

0188 

07 

0222 

08 

0256 

09 

0290 

10 

0324 

11 

0356 

12 

0392 

13 

0426 

14 

0460 

15 

0494 

16 

0528 

17 

0562 

18 

0596 

19 

0630 

20 

0664 

21 

0698 

22 

KH 

23 

1 

24 


25 

■ 

26 

— 1 

27 

0902 

28 

0936 

29 

0970 

30 

1004 

CC 

1038 

WC 

1190 


Al-2 Channel-3 (50.3 GHz) 


Al-1 Channel-9 (57.290344 GHz) 



(For Ref) 


0030 


0064 


0098 


0132 


0166 


0200 


0234 


0268 


0302 


0336 


0370 


0404 


0438 


0472 


0506 


0540 


0574 


0608 


0642 


0676 


0710 


0744 


0778 


0812 


0846 


0880 


0914 


.0948 


0982 


1016 


1050 


1202 


** Required = 16,500 ± 4000 counts. 

Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order . 


Customer Representative 
(Flight Hardware Only) 



Test Systems Engineer 


Quality Control 



A-43 





















































































AE-26156/3C 
6 Apr 99 


.. TEST DATA SHEE T 30 (Sheet 1 of 2) 

. ' Cold Cal Mode Temperature Sensors Section [Vi] (Paragraph 3.2.4.3.4.3) 


Thermistor Sensors 

Recorded 
Value* 
(deg. Q 

Required 
Value 
(deg. O 

Pass/ 

Fail 

Element 

Description 

1090 

Al-l Warm Load 1 


25 ±15 


1092 

Al-1 Warm Load 2 


25 ±15 


1094 

Al-l Warm Load 3 


25 ±15 


1096 

Al-1 Warm Load 4 


25 ±15 


1098 

Al-l Warm Load Center 


25 ±15 


1100 

Al-2 Warm Load 1 


25 ±15 


1102 

Al-2 Warm Load 2 


25 ±15 


1104 

Al-2 Warm Load 3 


25 ±15 


1106 

Al-2 Warm Load 4 


25 ±15 


1108 

Al-2 Warm Load Center 


25 ±15 


1110 

Local Oscillator Channel 7 


25 ±15 


1112 

Local Oscillator Channel 8 

• > t 

25 ±15 


1114 

Local Oscillator Channel 15 


25 ±15 


1116 

PLLLO #2 Channels 9-14 


25 ±15 


1118 

PLL LO #1 Channels 9-14 


25 ±15 


1120 

PLLO (Reference Oscillator)**/ 
Not used *** 




1122 

Mixer I.F. Amp.. Channel 3 


25 ±15 


1124 

Mixer IF. Amp. Channel 4 


25 ±15 


1126 

Mixer I.F. Amp. Channel 5 


25 ±15 


1128 

Mixer I.F. Amp. Channel 6 


25 ±15 


1130 

Mixer IP. Amp. Channel 7 


25 ± 15 


1132 

Mixer I.F. Amp. Channel 8 


25± 15 


1134 

Mixer IF. Amp. Channels 9-14 


25 ±15 


. 1136 

Mixer IP. Amp. Channel 15 


25 ±15 



* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 


A-44 


















































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 30 (Sheet 2 of 2) 

Cold Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.3) 


Thermistor Sensors 

Recorded 
Value* 
(deg. C) 

Required 
Value 
(deg. C) 

Pass/ 

Fail 

Element 

Description 

1138 

IP. Amp. Channel 11-14 


25 ±15 


1140 

IP. Amp. Channel 9 


25 ±15 


1142 

I.F. Amp. Channel 10 


25 ±15 


1144 

IP. Amp. Channel 1 1 


25 ±15 


1146 

DC/DC Converter 


25 ±15 


1148 

IP. Amp. Channel 13 


25 ±15 


1150 

IP. Amp. Channel 14 


25 ±15 


1152 

IP. Amp. Channel 12 


25 ±15 


1154 

RF Shelf Al-1 


25 ±15 


1156 

RF Shelf Al-2 


25 ±15 


1158 

Detector Preamp Assy. 


25 ± 15 


1160 

Scan Motor Al-1 • 


25 ±15 


1162 

Scan Motor Al-2 


25 ±15 


1164 

Feed Horn Al-1 


25 ±15 


1166 

Feed HomAl-2 


25 ±15 


1168 

RP. Mux Al-1 


25 ±15 


1170 

R.F. Mux Al-2 


25± 15 


1172 

Local Oscillator Channel 3 


25± 15 


1174 

Local Oscillator Channel 4 


25 ±15 


1176 

Local Oscillator Channel 5 


25 ±15 


1178 

Local Oscillator Channel 6 


25 ±15 


1180 

Temp Sensor Ref Voltage Count 


** 



* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** = Count of 24,552 +1765,-1308. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS- 133 1720 Shop Order: S/N: 


Test Systems Engineer Date 


Customer Representative Date Quality Control 

(Flight Hardware Only) 


A45 











































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 31 


Unit I.D ./Serial Number and Digital-B Serial Data Verification 
Sections [I], [II], and [HI] (Paragraph 3.2.43.4.4) 


Step 

Element 
(For Ref) 

Descri] 

m - 

0001 

Sync Sequence Byte 1 


0002 

Sync Sequence Byte 2 


0003 

Sync Sequence Byte 3 

m 

0004 

Unit I.D. and Serial N 

pm 

0005 

Digital-B Data Byte 1 


0006 

Digital-B Data Byte 2 


0007 

Digital-B Data Byte 3 


0008 

Digital-B Data Byte 4 


Recorded 

Value 


Required 

Value 


Pass/Fail 


* AMSU Al Identification Words 
(data entered in decimal system) 


AMSU- A 1 S/N 101 
AMSU-A1 S/N 102 
AMSU-A1 S/N 103 
AMSU-A1 S/N 104 
AMSU-A1 S/N 105 
AMSU-A1 S/N 106 
AMSU- A 1 S/N 107 
AMSU-A1 S/N 108 
AMSU-A1 S/N 109 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: . 


Binary 


00000001 

00000101 

00001001 

00001101 

00010001 

00010101 

00011001 

00011101 

00100001 


Decimal 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 
Date Quality Control 



AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 32 

• ' Digital-A Data Output Nadir Mode Radiometer Data Section [V] (Paragraph 3.2.4.3.4.4) 


BP 

Al-2 Channel-3 (50.3 GHz) 

Al-l Channel-9 (57.290344 GI 

Iz) 


Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

01 

0018 




0030 i 




02 

0052 




0064 




03 

0086 




0098 




04 

0120 




0132 




05 

0154 




0166 




06 

0188 




0200 




07 

0222 




0234 




08 

0256 




0268 




09 

0290 




0302 




10 

0324 




0336 




11 

0356 




0370 




12 

0392 




0404 




13 

0426 




0438 




14 

0460 




0472 




15 

0494 




0506 




16 

0528 




0540 




17 

0562 




0574 




18 

0596 




0608 




19 

0630 

. • 



0642 




20 

0664 




0676 




21 

0698 




0710 




22 

0732 




0744 




23 

0766 








24 

0800 

- 







25 

0834 




wmm 




26 

0868 




m mm 

IKHI 



27 

0902 




0914 




28 

0936 




0948 




29 

0970 




0982 




30 

1004 




1016 




CC 

1038 


1 0 


1050 


0 


WC 

1190 


0 


1202 


0 



* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 
** Required = 1 6,500 ± 4000 counts (Unless otherwise indicated). 

Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/NIS-1331720 Shop Order S/N: 


Test Systems Engineer 


Customer Representative Date Quality Control 

(Flight Hardware Only) 


A47 



































































































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 33 (Sheet 1 of 2) 

. . _ Nadir Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.4) 


Thermistor Sensors , 

Recorded 
Value* 
(deg. C) 

Required 
Value 
(deg. C) 

Pass/ 

Fail 

Element 

Description 

1090 

Al-l Warm Load 1 


25 ±15 


1092 

Al-1 Warm Load 2 


25 ±15 


1094 

Al-l Warm Load 3 


25 ±15 


1096 

Al-1 Warm Load 4 


25 ±15 


1098 

Al-l Warm Load Center 


25 ±15 


1100 

Al-2 Warm Load 1 


25 ±15 


1102 

Al-2 Warm Load 2 


25 ±15 


1104 

Al-2 Warm Load 3 


25 ±15 


1106 

Al-2 Warm Load 4 


25 ± 15 


1108 

Al-2 Warm Load Center 


25 ±15 


1110 

Local Oscillator Channel 7 


25 ±15 


1112 

Local Oscillator Channel 8 

f *9 

25 ±15 


1114 

Local Oscillator Channel 15 


25 ±15 


1116 

PLL LO #2 Channels 9-14 


25± 15 


1118 

PLL LO #1 Channels 9-14 


25 ±15 


1120 

PLLO (Reference Oscillator)**/ 
Not used *** 


25± 15 


1122 

Mixer I.F. Amp. Channel 3 


25± 15 


— 

Mixer I JF. Amp. Channel 4 


25 ±15 


■a 

Mixer I.F. Amp. Channel 5 


25 ±15' 


1128 

Mixer LF. Amp. Channel 6 


25± 15 


1130 

Mixer IF 7 . Amp. Channel 7 


25± 15 


1132 

Mixer LF. Amp. Channel 8 


25 ±15 


1134 

Mixer IF. Amp. Channels 9-14 


25 ±15 


1136 

Mixer I.F. Amp. Channel 15 


25 ±15 



* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 


A-48 







AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 33 (Sheet 2 of 2) 

Nadir Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.4) 


Thermistor Sensors 

Element 

Description 

1138 

I.F. Amp. Channel 1 1-14 

1140 

I.F. Amp. Channel 9 

1142 

IJF. Amp. Channel 10 

1144 

I.F. Amp. Channel 11 

1146 

DC/DC Converter 

1148 

I.F. Amp. Channel 13 

1150 

I.F. Amp. Channel 14 

1152 

IJF. Amp. Channel 12 

1154 

RF Shelf Al-l 

1156 

RF Shelf Al-2 

1158 

Detector Preamp Assy. 

1160 

Scan Motor Al-l • ' 

1162 

Scan Motor Al-2 

1164 

Feed Horn Al-l 

1166 

Feed Horn Al-2 

1168 

R.F. Mux Al-l 

1170 

R.F. Mux Al-2 

1172 

Local Oscillator Channel 3 

1174 

Local Oscillator Channel 4 

1176 

Local Oscillator Channel 5 

1178 

Local Oscillator Channel 6 


Temp Sensor Ref Voltage Count 



* Value is from the STE printout sheets. Copying data to this sheet is 
** = Count of 24,552 +1765,-1308. 


optional. 
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TEST DATA SHEET 34 

.Analog Telemetry Verification by Way of Connector J6 (Paragraph 3.2.4.35.1) 


■ 

From 

Description 

To 

flHaSSIH 


Pass/Fail 

03 


RF Shelf Al-1 Temp. 
Al-1 Scan Motor Temp. 
Warm Load Al-1 Temp. 
RF Shelf Al-2 Temp. 
Al-2 Scan Motor Temp. 
Warm Load Al-2 Temp. 

Jl-10 




01 

R 

Jl-10 


35 ±2 V 


05 

J6-04 

Jl-10 


1 


04 

J6-21 

Jl-10 




02 

J6-22 

Jl-10 


35 ±2 V 


06 

J6-23 

Jl-10 


35 ± 2 V 


25 , 

J6-06 

PLLO No. 2 Lock detect 

J2-03 


*** 


07 

J6-08 

Al-1 Drive Motor Curr. 

J2-03 


35 ±2 V 


10 

J6-09 

+15 V Antenna Drive 

J2-03 


35 ±2 V 


15 


+5 y Antenna Drive 

J2-03 


35 ±2 V 


09 

J6-11 

+15 V Signal Processing 
+5 V Signal Processing 
L.O. Voltage Channel 3 
L.O. Voltage Channel 5 
L.O. Voltage Channel 7 
+15 V PLL LO Ch 9-14 

J2-03 


35 ±2 V 


14 

J6-12 

J2-03 


35 ±2 V 


22 

J6-13 

J2-03 


3.5 ±2 V 


24 

J6-14 

J2-03 

/ ft 

3.5 + 2V 


20 

J6-15 

J2-03 


35 ±2 V 


16 

J6-16 

J2-03 


3.5 ±2V 


17 

J6-17 


J2-Q3 


35 ±2 V 


27 

J6-18 

L.O. Voltage Channel 15 
PLLO No. 1 Lock detect 

J2-03 


35 ±2 V 


26 

J6-25 

J2-03 


*** 


08 

J6-27 

Al-2 Drive Motor Curr. 

J2-03 


3.5 ± 2 V 


12 

J6-28 

-15 V Antenna Drive 

J2-03 


35 ±2 V 


11 

J6-29 

-15 V Signal Processing 
L.O. Voltage Channel 4 
L.O. Voltage Channel 6 
L.O. Voltage Channel 8 
-15 V PLL LO Ch 9-14 

J2-03 


3.5 ± 2 V 


23 

J6-30 

J2-03 


35 ±2 V 


21 

J6-31 

J2-03 


35 ±2 V 


19 

J6-32 

J2-03 


35 ±2 V 


18 

J6-33 

J2-03 


35 ±2 V 


13 

J6-34 

** 

J2-03 


35 ±2 V 


'* +85 V PLL LO Ch 9-14 for S/N 101-104, +10V Mixer Amp for SAN 105 and above. 
** +8 V Receiver for S/N 101-104, +8 V IF Amp for S/N 105 and above. 

*** 45 ±0.5 when locked, 05 ±05 when unlocked or OFF. One must be locked. 
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TEST DATA SHEET 35 (Sheet 1 of 2) 



Analog Telemetiy Signals by Way of the STE (Paragraph 3.2.4.3.5.2) 


(*) Data from the printout sheet Rewriting data on this space is optional. 

r * 

(Continued on sheet 2) 
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TEST DATA SHEET 35 (Sheet 2 of 2) 

.... Analog Telemetry Signals by Way of the STE (Paragraph 3.2.4.33.2) 



Description 

c) 

Measured 

(volts) 

Required 

(volts) 

Pass/ 

Fail 

09 

Signal Processing 

+15 V 


15.0 ± 03 V 


10 

Antenna Drive 

+15 V 


15.0 ± 03 V 


11 

Signal Processing 

-15 V 


-15.0 ± 03 V 


12 

Antenna Drive 

-15 V 


-15.0 ± 03 V 


13 

Receiver 

+8 V 


8.0 ± 03 V 


14 

Sig Processing 

+5 V 


5.0 ± 03 V 


15 

Antenna Drive 

+5 V 


5.0 ± 03 V 


16 

Phase Lock Loop Ch 9-14 (a)/ 

+8.5 V 


83 ± 03 V 



Receiver/Mixer IF (b) 

+10 V 


10.0 ±03 V 


17 

Phase Lock Loop Ch 9-14 

+15 V 


15.0 ± 0.5 V 


18 

Phase Lock Loop Ch 9-14 

-15 V 


-15.0 ± 03 V 


19 

L.O. #8 

Ch-8 


((*) **)_ ± 0.5 V 


20 

L.O. #7 

Ch-7 


(**) ± 03 V 


21 

L.O. #6 

Ch-6 


(**) ± 03 V 


22 

L.O.#3 

Ch-3 


(**) ± 0.5 V 


23 

L.O. #4 

Ch-4 


(**) ± 03 V 


24 

L.O.#5 

Ch-5 


(**) ± 0.5 V 


25 

PLLO No. 2 Lock Detect 



(***) 


26 

PLLO No. 1 Lock Detect 



(***) 


27 

L.O. #15 

Ch-15 


(**) ± 03 V 



(*) Data from the printout sheet Rewriting data on this space is optional. 

(**) GDO voltages from the manufacturer data sheet for S/N 101-104; DROCH3-8 10V,GDOCH15 15V for 
S/N 105 and above. 

(***) Locked PLO voltage 0 to +15 V, other PLO voltage ±15.0 V; one must be locked for S/N 101-104. Locked 
PLO voltage 4.0 ±1 .0 V, other PLO voltage 0.0 ±0.2 V, one must be locked for S/N 105 and above. 

(a) For S/N 101 through 104. (b) For S/N 105 and up. 

Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS- 133 1720 Shop Order: S/N: 


Test Systems Engineer Date 


Customer Representative Date Quality Control Date 

(Flight Hardware Only) : 



AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 36 

Integrate/Hold and Dump Signal Verification (Paragraph 3.2.4.3.6.1) 












ATTACH PHOTOGRAPH OR PLOT HERE 

r 9 












Parameter 

Measured 

Required 

Pass/ Fail 



Scope Channel-1: Integration/Hold 

— 




Time Measured (A)* 

ms 

165 ms ± 10% 




Time Measured (B)* 

ms 

35 ms ± 10% 




Amplitude Measured 

V 

5.0 ±0.2 V 




Scope Channel-2: Dump Signal 



Time Measured (D)* 

ms 

9 ms to 15 ms 



'l 

Amplitude Measured 

V 

5.0 ±0.2 V 





»— — — ; 

* Refer to Figure 2 for waveform configuration. 
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TEST DATA SHEET 37 


, A Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 
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TEST DATA SHEET 38 


Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 
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TEST DATA SHEET 39 
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TEST DATA SHEET 40 


Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 



A-57 
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TEST DATA SHEET 41 
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TEST DATA SHEET 42 

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 
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TEST DATA SHEET 43 


Integration Time (Analog Output) Verification (Paragraph 3. 2.4. 3.6.2) 



ATTACH PHOTOGRAPH OR PLOT HERE 


Channel 15 

Frequency: 89 GHz 

INTEGRATION (X) * 

Measured ms 

Required 165 ms ± 10% 

Pass/Fail 

HOLD (B-D) * 

Measured ms 

Required 25 ms ± 10% 

Pass/Fail 


DUMP(D)* 

Measured ms 

Required 9 ms to 15 ms 
Pass/Fail 


Refer to Figure 2 for waveform configuration. 
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TEST DATA SHEET 44 
PLLO No. 1 Verification (Paragraph 3.2.4.3.6.3) 

PLLO No. 2 Verification (Paragraph 3.2.4.3.6.4) 

PLLO NO. 1 

PLLO No. 1 dc Level Required: * Pass/Fail 

PLLO NO. 2 

PLLO No. 2 dc Level Required: * Pass/Fail 

* -15 to +15 V dc level for S/N 101 - S/N 104, 4.0±1.0 V for S/N 105 and above. 
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TEST DATA SHEET 45 
Digita]-A/GSE Mode-1 Synch Sequence, 

Unit LDiSerial Number and Digital-B Serial Data Verification 
Sections [I], [II], and [HF] (Paragraph 3.2.4.3.7.2) 


Step 

Element 
(For Ref) 

Description 

Recorded 

Value 

Required 

Value 

Pass/Fail 

m 

0001 

Sync Sequence Byte 1 


255 



0002 

Sync Sequence Byte 2 


255 



0003 

Sync Sequence Byte 3 


255 


[D] 

0004 

Unit ID. and Serial N 


* 


[HU 

0005 

Digital-B Data Byte 1 


0 



0006 

Digital-B Data Byte 2 


14 



0007 

Digital-B Data Byte 3 


0 



0008 

Digital-B Data Byte 4 


0 


* 

AMSU A1 Identification Words 
(data entered in decimal system) 

Binary 

Decimal 


AMSU-Al S/N 101 

00000001 

i 


AMSU-A1 S/N 102 

00000101 

5 


AMSU-Al S/N 103 

00001001 

9 


AMSU-Al S/N 104 

00001101 

13 


AMSU-Al S/N 105 

00010001 

17 


AMSU-Al S/N 106 

00010101 

21 


AMSU-Al S/N 107 

00011001 

25 


AMSU-Al S/N 108 

00011101 

29 


AMSU-Al S/N 109 

00100001 

33 
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TEST DATA SHEET 46 (Sheet 1 of 2) 

■ ' Reflector Position (Paragraphs 3.2.4 .3 .7.2 - 3.2.4.3.7.7) 


3.2.4.3.7.2 Digital-A/GSE Mode-1 Reflector Position Section [IV] *** 


A1 - 1 Reflector | Al-2 Reflector 


Element I Position* Required** Pass/Fail I Element Position* Required** Pass/Fail 


(For Ref) 


0184 


354 


694 



(For Ref) 


0186 


356 


696 



3.2.4.3.7.3 Digital-A/GSE Mode-2 Reflector Position Section [TV] *** 


Al-1 Reflector 



| Al-2 Reflector 

Element 
(For Ref) 

Position* 

Required** 

■ 

Pass/Fail 


3.2.43.7.4 Digital-A/GSE Mode-3 Reflector Position Section [IV] *** 


Al-1 Reflector I Al-2 Reflectqr 


Observed I Required** I Pass/Fail | Observed I Pass/Fail 



* Actual counts fromcomputer printout. Rewriting counts on this data sheet is optional. 

** Required range for instrument serial number from TDS 6 of AE-26002/1 i 10 counts. Rewriting range on this 

data sheet is optional. 

*** GSE Modes do not require verification or testing for PFM & FM modules 
**** Observe that both Al-1 and Al-2 reflectors increment one step every 8 seconds. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/NIS-1331720 


Customer Representative 
(Flight Hardware Only) 


Shop Order: S/N: _ 

Test Systems Engineer 

Date Quality Control 






































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 46 (Sheet 2 of 2) 
Reflector Position (Paragraphs 3.2.4.3Z7.2 - 3.2.4.3.7.7) 


j 3.2.43.73 Digital-A/GSE Mode-4 Reflector Position Section [TV] *** | 

BP 

Al-1 Reflector 

Al-2 Reflector j 

Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

30 

1000 




1002 




3.2.43.7 ,6 Digital-A/GSE Mode-5 Reflector Position Section [IV] *** 

BP 

Al-1 Reflector 

Al-2 Reflector | 

Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

06 

0184 




0186 




3.2.4.3.7.7 Digital-A/GSE Mode-7 Reflector Position Section [IV] *** 

BP 

Al-1 Reflector 

Al-2 Reflector - | 

Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

06 

0184 




0186 




* Actual counts from computer printout Rewriting counts c 

** Required range for instrument serial number from TDS 6 < 

data sheet is optional. 

*** GSE Modes do not require verification or testing for PFM 

Circle Test CPT LPT 

METSAT/AMSU-A1 System P/N IS- 1 33 1720 Shop Order. 

>n this data sheet is optional. 
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& FM modules 
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TEST DATA SHEET 47 

Digital-A/GSE Mode-1 Radiometer Data Section [V] (Paragraph 3.2.4.3.7.2) 


BP Al-1 Reflector , Al-2 Reflector 

Channel-3* I Required** I Pass/Fail Channel-9* | Required** Pass/Fail 



** Required = 1 6,500 ± 4000 counts. 
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TEST DATA SHEET 48 (Sheet 1 of 2) 

Digital-A/GSEMode-1 Temperature Sensors Section [VI] (Paragraph 3.2.43.7.2) 


Thermistor Sensors , 

Recorded 
Value* 
(deg. C) 

Required 
Value 
(deg C) 

Pass/ 

Fail 

Element 

Description 

1090 

Al-l Warm Load 1 


25 ±15 


1092 

Al-1 Warm Load 2 


25 ±15 


1094 

Al-l Warm Load 3 


25± 15 


1096 

Al-1 Warm Load 4 


25 ±15 

■ 

1098 

Al-l Warm Load Center 


25 ±15 


1100 

Al-2 Warm Load 1 


25 ±15 


1 102 

Al-2 Warm Load 2 


25 ±15 


1104 

Al-2 Warm Load 3 


25 ±15 


1106 

Al-2 Warm Load 4 


25 ±15 


1108 

Al-2 Warm Load Center 


25 ±15 


1110 

Local Oscillator Channel 7 


25 ±15 


1112 

Local Oscillator Channel 8 

r ' 

25 ±15 


1114 

Local Oscillator Channel 15 


25 ±15 


1116 

PLL LO #2 Channels 9-14 


25 ±15 


1118 

PLLLO#l Channels 9-14 


25 ±15 


1120 

PLLO (Reference Oscillator)**/ 
Not used *** 




1122 

Mixer LF. Amp, Channel 3 


25 ±15 

w 

1124 

Mixer LF. Amp,- Channel 4 


25 ±15 

II 

1126 

Mixer I JF. Amp. Channel 5 


25 ±15 

1 

1128 

Mixer IP. Amp. Channel 6 


25 ±15 

1 

1130 

Mixer LF. Amp. Channel 7 

~ 

25 ±15 

II 

1132 

Mixer I.F, Amp. Channel 8 


25 ±15 

HHM 

1134 

Mixer LF. Amp. Channels 9-14 


25 ±15 


1136 

Mixer LF. Amp. Channel 15 


25 ±15 

|| 


* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 
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TEST DATA SHEET 48 (Sheet 2 of 2) 

Digital-A/GSE Mode-1 Temperature Sensors Section [VI] (Paragraph 3.2.4.3.7.2) 


Thermistor Sensors 

Element 

Description 

1138 

I.F. Amp. Channel 1 1-14 

1140 

LF. Amp. Channel 9 

1142 

I.F. Amp. Channel 10 

1144 

LF. Amp. Channel 1 1 

1146 

DC/DC Converter 

1148 

I.F. Amp. Channel 13 

1150 

LF. Amp. Channel 14 

1152 

I.F. Amp. Channel 12 

1154 

RF Shelf Al-l 

1156 

RF Shelf Al-2 

1158 

Detector Preamp Assy. 

1160 

Scan Motor Al-l , ^ 

1162 

Scan Motor Al-2 

1164 

Feed Horn Al-l 

1166 

Feed Horn Al-2 

1168 

R.F. Mux Al-l 

1170 

R.F. Mux Al-2 

1172 

Local Oscillator Channel 3 

1174 

Local Oscillator Channel 4 

1176 

Local Oscillator Channel 5 

1178 

Local Oscillator Channel 6 



1 1 80 [Temp Sensor Ref Voltage Count | *’ 

* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** = Count of 24,552 +1765,-1308. 
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CH 9 through 14 
PLLO 


PLLONo. 1 


TEST DATA SHEET 49 
Receiver Input Signals (Paragraph 3.2.4.4.1) 


PRT Temp 
CO . 




Measured * 
Frequency 


Requirements 1 



* Attach spectrum analyzer plots. 
**=Atl8°C 

*** PRT not connected on S/N 105 and above. 


57290.334 MHz 
±50 kHz 


57290.334 MHz 
±50 kHz 
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TEST DATA SHEET 50 (Sheet 1 of 2) 

Radiometer “Relative” NEAT Verification* (Paragraph 3.2.4.4.2.2) 


Channels 3, 4, 5, 6, 7, 8, and 15. PLLO No. 1 (Channels 9 through 14) 


Channel Number> 


NEAT (Average of 5 data) 
Pass/Fail 

NEAT (Specified) K** 


Channel Number> 


NEAT (Average of 5 data) 
Pass/Fail 

NEAT (Specified) K** 


Channel Numben> 


NEAT (Average of 5 data) 
Pass/Fail 

NEAT (Specified) K ** 


Channel Number> 


NEAT (Average of 5 data) ■ 

Pass/Fail 

NEAT (Specified) K** 0 50 




0.25 

0.25 

0.25 

8 

9 

10 



* Baseline data for acceptance tests. Use first CPT or first LPT data along with specification value for pass/fail 


criteria 

** For reference only 
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TEST DATA SHEET 50 (Sheet 2 of 2) 

Radiometer "Relative” NEAT Verification* (Paragraph 3.2.4.4.2.2) 


PLLO No. 2 (Channels 9 through 14) 


Channel Number> 

9 

10 

NEAT (Average of 5 data) 
Pass/Fail 

NEAT (Specified) K ** 

0.25 

0.40 

Channel Numben> 

13 

14 

NEAT (Average of 5 data) 
Pass/Fail 

NEAT (Specified) K ** 

0.80 

1.20 


* Baseline data for acceptance tests. Use first CPT or first LPT data along with specification value for pass/fail 
criteria 

** For reference only 
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1. SCOPE 

This document establishes the general methods and procedures for electromagnetic interference (EMI), electromagnetic 
radiation (EMR), and electromagnetic compatibility (EMC) testing of the Meteorological Satellite (METSAT) Advanced 
Microwave Sounding Unit - A (AMSU-A). The test requirements, test conditions, and procedures herein are in accordance 
with the applicable detail specification sheets and use the standard techniques of MIL-STD-461 and MIL-STD-462 as 
modified by General Instrument Interface Specification (GIIS) IS-3267415, paragraph 3.6. 

1.1 Purpose. The purpose of this test procedure is to define the methods and procedures to be used to demonstrate 
compliance of the AMSU-A instrument with the applicable specification requirements. In this document, the test facilities, 
equipment, and conditions are identified, the performance criteria are defined, and step-by-step test procedures are included. 
Table I lists the test methods to be used and cross references the paragraphs in the requirements documents that will be 
satisfied by these methods and by performance of the test procedures herein. 


Table I. Compliance Matrix 


Test 

Method 

Paragraph 

S-480-79 
Appendix D 

IS-2617547 

IS-2624483 

IS-3267415 

■iillgfli 

3.4.5 

3.5.2.1 

3.4.2 

3.4.2 


CE03- 

3.4.5 

3.5.2.1 

3.4.2 

3.4.2 

3.6.1. 1 


3.4.6 

3.5.2.1 

3.4.2 

3.4.2 

3.6. 1.4.2 

RE04” 

3.4.7 

3.5.2. 1 

3.4.1 

3.4.1 

3.5.2 

CS01 

3.4.8 

3.5.2.1 

3.4.2 

3.4.2 

3.6.1. 2 


3.4.9 

3.5.2. 1 

3.4.2 

3.4.2 

3.6.1. 2 


3.4.10 

3.5.2.1 

3.4.2 

3.4.2 

3.6.1. 3 


3.4.11 

3.5.2.1 

3.4.2 

3.4.2 

3.6.1. 5 


* No emanation in the frequency range specified by this test method are present in the test sample. 

** No AC emanation in the frequency range specified by this test method are present in the test sample. 

1/ For Acceptance Test only. Perform electric field radiation frequency range 2010-2040 MHz (para. 3.4.6) and frequency 


range of Table IV. 

2/ Comply with METOP specifications MO-IC-MMT-A 1-0001 (AMSU-A1) and MOTC-MMT- A2-000 1 (AMSU-A2), and 
per Table A-m requirements. 
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2. APPLICABLE DOCUMENTS 


2.1 Government documents. The following documents of the exact issue shown, form a part of this specification to the 
extent specified herein. 


2.1.1 NASA-Goddard Space Flight Center (GSFC) 
SPECIFICATIONS 


S-480-79 Performance and Operation Specification for the 

Advanced Microwave Sounding Unit (AMSU) 

S-480-80 Performance Assurance Requirements for the 

Advanced Microwave Sounding Unit (AMSU) 


OTHER DOCUMENTS 


MO-IC-MMT-A 1-0001 

Advanced Microwave 
Document (METOP) 

Sounding 

Unit-Al, 

Instrument 

Interface 

Control 

MO-IC-MMT - A2-000 1 

Advanced Microwave 
Document (METOP) 

Sounding 

Unit-A2, 

Instrument 

Interface 

Control 


RCA-IS-26 17547 Unique Instrument Interface Specification for the Advanced 

Microwave Sounding Unit Module A1 (AMSU-A1) (UIIS) 

RCA-IS-2624483 Unique Interface Specification for the Advanced Microwave 

Sounding Unit A2 (AMSU-A2) (UIIS) 


RCA-IS-3267415 ATN-KLM General Interface Specification (GIIS) 


2.1.2 Military 
SPECIFICATIONS 

MIL-B-5087B Bonding, Electrical, and Lightning Protection, 

Interim for Aerospace Systems 

Amendment. 3 
24 Dec 84 


STANDARDS 


MIL-STD-461C Electromagnetic Emission and Susceptibility 

8 Aug 86 Requirements for the Control of Electromagnetic 

Interference 


MIL-STD-462 Electromagnetic Interference Characteristics, 

Notice 6 Measurement of 

15 Oct 87 


MIL-STD-463A Definitions and System of Units, Electromagnetic 

01 Jun 77 Interference and Electromagnetic Compatibility 

Technology 
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MIL-STD-45662 Calibration Systems Requirements 

Notice 3 
14 Dec 84 

(Copies of military documents required by suppliers in connection with specific procurement functions should be obtained as 
indicated in the Department of Defense Index of Specifications and Standards.) 

2,2 Non-Govemment documents . The following documents form a part of this specification to the extent specified herein. 
Unless otherwise specified, the exact issue shown shall apply. 

2 . 2.1 Aerojet documents 
SPECIFICATIONS 

AE-26 156/3 

AE-26156/4 

STANDARD 

STD-2454 

DRAWINGS 

1331200 

1331720 AMSU Assembly, A1 

(Copies of Aerojet documents required by suppliers in connection with specific procurement functions should be obtained 
from Aerojet, CAGE 70143, P.O. Box 296, Azusa, California 91702-0296.) 

2 . 2.2 Other documents. 

HP- 125 Computer Controlled System Operator’s Manual 

HP-8566 Spectrum Analyzer Operating and Programming Manual 

HP-85 864 A EMI Measurement Software Operation Manual 


AMSU- A 1 System, Comprehensive Performance Test 
and Limited Performance Test 

AMSU-A2 System, Comprehensive Performance Test 
and Limited Performance Test 


Requirements for Electrostatic Discharge Control 
(Excluding Electrically Initiated Explosive Devices) 


AMSU Assembly, A2 
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3. REQUIREMENTS 

3.1 Test facility. The test shall be conducted in a shielded enclosure with minimum dimensions of 10 feet long, 10 feet wide, 
and 10 feet high. The enclosure shall provide a minimum of 80 dB of attenuation to an electric field from 14 kHz to 10 GHz. 
The shielded test enclosure shall be serviced with 28, 10, and 5 volts DC filtered power as required. 

3.1.1 Test instrumentation. The instrumentation for performance of the tests will consist of test equipment, accessories, and 
fixtures selected and configured for accuracy and effectiveness in accordance with the applicable requirements of MIL-STD- 
461 and MIL-STD-462, and the applicable test procedure. Calibration of the test instrumentation shall be current and in 
accordance with the applicable requirements of MDL-STD-461, MEL-STD-462, the applicable manufacturer’s published data, 
and MIL-STD-45662. Specific instrumentation used shall be noted on the applicable test data sheets and in the final test 
report. Alternate instrumentation and procedures may be invoked when applicable. Specific instrumentation used for each of 
the EMI/EMC tests described herein shall be in accordance with Table A-I of Appendix A. 

3.1. 1.1 Meter settings. Whenever possible, the range setting of measuring equipment shall be such that the meter reading is 
in the section of the scale as follows: 

a. Voltage and current reading: The upper one-third of the meter scale 

b. Resistance readings: The one-third section of the scale closest to the 0-ohm mark 

c. Field intensity readings: Mid-range of the meter scale. 

3.1.1.2 Multi-range settings. Measurements that may be obtained on separate ranges on multi-range equipment shall be 
measured on each range to assure measurement continuity. Disparities in the resulting measurements of more than ±2 dB, if 
occurring, shall be resolved by adoption of the highest reading obtained, or by recalibration of the item of test equipment, 
applicable accessories, and test setup, as warranted. 

3.1.13 Measurement accuracies. All measurements made in accordance with this procedure shall have the following 
accuracies, unless otherwise specified in a particular test: 

a. Frequency accuracy: ±2 percent 

b. Amplitude accuracy: ±2 dB. 

3.1.2 Limitations and restrictions. The following limitations and restrictions apply to the test facility and test 
instrumentation used in the tests described herein: 

a. Radiated emissions: If no EMI emissions above background noise levels are detected in the range of 400 
MHz to 1 GHz during those tests, no measurements shall be made above 1 GHz. Otherwise, the full test 
range to 2 GHz shall be measured. 

b. Conducted susceptibility levels: Injected susceptibility test voltages and spike transients shall be limited to 
the extent that resulting test currents do not exceed the fuse steady-state current limit or normal current 
rating for the test article. The latter condition is a credible limit for potential external EMI sources, and is 
adopted as a procedural safeguard against resonance failures in test article components at levels exceeding 
credible input power delivery capabilities. Under these conditions, the minimum power ripple requirements 
of IS-3267415 shall be met. 

c. Shielded enclosure frequency range: The shielded enclosure may be limited in its use for radiated 

emissions measurements and radiated field susceptibility tests above 1 GHz due to unpredictable enclosure 
resonance occurrences, net leakage levels, and space for the installation of suitable anechoic (RF absorbing) 
materials. Accordingly, as a tradeoff in testing convenience versus the cost in time and materials to conect 
potential shielded enclosure reflections and resonances as may interfere with RE02 measurements or RS03 
field generations, a clear area in one of the electronic laboratories may be utilized as an alternate test site 
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where such dear area complies with applicable MIL-STD-461 and MIL-STD-462 requirements. Another 
alternative may include testing to be performed at an outside test facility. 


WARNING 


No radiated Field susceptibility test procedure will be initiated, or test 
level applied, that will risk the exposure of personnel to field strengths 
in excess of 2 mW/cwr. 

d. Radiated susceptibility safety: To support this restriction, test personnel and operating-control equipment 
will be stationed outside the closed illumination test chamber, or in a separate shielded chamber. 

3.1.3 Test setup. The test article test instrumentation placement and dimensional relationships, with respect to facility and 
equipment geometries, shall be in accordance with the requirements specified in MIL-STD-461, MIL-STD-462, and the 
applicable specification sheet Bonding jumpers, as required, shall be in accordance with MIL-B-5087 requirements. 

3.2 Required procedures and operations. The test article shall be subjected to the examinations and tests specified in 
Paragraph 3.4 herein. 

3-3 Test conditions. The following paragraphs shall apply to all tests performed under this document. 

3-3-1 Standard ambient conditions. The tests shall be performed under temperature and pressure conditions defined in 
STD-2454. 

3 -3.2 Test tolerances. The tolerances allowed on test conditions are intended only to provide for the accuracy of such items 
as instrumentation and controls. Test conditions shall be as close as possible to the nominal or center values specified and in 
no instance shall they exceed the tolerances specified. 

3.3.3 Read-out accuracy. Performance parameters are specified either as limits or as nominal values with plus-or-minus 
tolerances. These limits and tolerances shall be regarded as absolute, and the inaccuracies of measuring equipment shall not 
be interpreted as part of measured values in such a way that out-of-limit measurements may appear in-limit. 

3.3.4 Operation and control of test article. The detailed operation and control of the test article, test fixtures, and 
supporting instrumentation applicable to each inspection specified herein are described in the applicable detail specification 
sheet. 

3.3.5 Control of facilities and equipment 

333.1 General instructions. Equipment, cables, apparatus, and personnel not actively engaged in, or otherwise essential to, 
the test being performed shall not be present in the shielded enclosure and associated test areas during the tests. All 
authorized equipment and support services necessary for the performance of the tests shall be available and operational during 
the tests. Nearby operating equipment found to exert a compromising influence on test performance, results, or monitoring 
abilities shall not be operating during affected portions of the test. 

33.5.2 Test site and test equipment ambient levels. The ambient electromagnetic level during testing, inclusive of 
measuring equipment internal noise levels, measured with the test article turned off, shall be at least 6 dB below the 
applicable test specified limit. Where noncompliances are encountered, either the high ambient source may be traced and 
appropriately reduced and attenuated, or a technique based on the method of MIL-STD-462 may be used to separate and 
measure test article EMI emissions from high ambient levels. 

3-33.3 Open area testing. Open area testing, as defined in MIL-STD-463, shall not be employed. However, the basic 
objective principles applicable to open area testing will be applied, to the extent possible, in any tests that are performed in 
laboratory areas outside the EMI test laboratory shielded enclosures. 
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3.3.5.4 Test spectra 

3.3.5.4.1 Specification limit and frequency criteria . The test setup, including test article orientation and operation, shall be 
configured to accurately simulate the modes and conditions of highest emissions and lowest susceptibility thresholds, as 
applicable. This shall include considerations of test article operation at both the high and low extremes of the input operating 
voltage range. The entire specified frequency range for each applicable test shall be scanned. Attention shall be directed 
toward ensuring that measurements are made at the test article critical frequencies as identified in the applicable specification 
sheet. For susceptibility tests, swept and discrete frequency tests shall be applied in incremental steps up to either: 

a. The susceptibility threshold, if any, or 

b. 6 dB above the specified limit. 

Apparent susceptibility thresholds shall be recorded, and then scanned more extensively, in order to determine the frequency 
band and peak envelope of the susceptibility thresholds. Susceptibility threshold determinations shall be made in accordance 
with the criteria given in the applicable specification sheet. 

33.5.4.2 EMI safety margins. Following incorporation of all applicable data correction factors, electromagnetic 
interference safety margins (EMISM) shall be determined for both emission and susceptibility test results relative to the 
specified limits. 

3.4 Detailed procedures 

3.4.1 Responsibility for inspection . Test implementation and execution, approved changes, data recording, test limitations, 
test article performance, and related considerations in accordance with this specification, MIL- STD-461, MIL-STD-462, and 
the requirements of the applicable test article specification, shall be given to the government prior to the start of the EMI tests 
herein, so that a representative may be designated to witness the testing. 

3.4.2 Monitoring procedure for equipment. Test equipment calibration schedules and procedures shall comply with the 
requirements of MIL-STD-45662. Before performing examinations and tests in accordance with this procedure, all test 
equipment shall be verified as being within its current calibration period. Calibration or alignment, necessary for operation of 
the equipment within the requirements of this document, shall be performed when required. 

3.4.3 Pretest verifications and baseline performances 

3.4.3.1 Test article functional validation 

3.4.3. 1.1 Pre-test functional validation. The test article shall be turned on and operated in accordance with the Relative 
Radiometer NEAT Measurements procedures specified in AE-26156/3 or AE-26156/4. Compliance with the applicable 
criteria of these specifications shall be the basis for continuing the EMI/EMC tests. The data recorded during pre-test 
validation shall be used as part of the comparison baseline for subsequent evaluations of test article performance during the 
EMI tests. 


3.4.3.1.2 Test article ambient emissions profile. Upon completion of the pre-test functional validation, the test article shall 
be operated in the mode specified in 3.4.4.3 or Appendix B. The steady-state EMI emissions shall be scanned using the 
spectrum analyzer. Significant and prominent amplitudes and frequencies shall be noted in the engineering log book for 
subsequent comparison with results obtained during the EMI tests that follow. This noted spectral data shall be referred to as 
the test article ambient EMI profile. Both conducted and radiated emissions profile measurements shall be made during the 
course of the EMI tests in accordance with the applicable test sequence and setups. 

3.4.4 Functional test. The functional test will be run prior to the EMC test to ensure that the AMSU-A instrument is 
operating within specified limits. During EMC testing the AMSU-A instrument will have its diagnostic program running in a 
looping mode so that EMI-induced errors may be detected. 

3.4.4.1 Test setup. The EMI compatibility test shall be conducted utilizing AMSU-A STE and AMSU-A/STE cables. 
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3A.4.2 Test to be performed. The following tests will be performed on the indicated power lines or units (refer to Table A- 
m of Appendix A for further detailed explanation): 

a. Conducted Emission (CEO 1/CE03) 

+28V Main Bus 
28V Main Bus Return 

+28V Analog Telemetry Bus 
28V Analog Telemetry Bus Return 

+28V Pulse Load Bus 
28V Pulse Load Bus Return 

+10V Interface Bus 
10V Interface Bus Return 
+28V Safety Heater 
+28V Safety Heater Return 

b. Radiated Emission (RE02 and RE04 static H field) 

AMSU-A1 

AMSU-A2 

c. Conducted Susceptibility (CS01 and CS02) 

+28V Main Bus 
28V Main Bus Return 

+28V Analog Telemetry Bus 
28V Analog Telemetry Bus Return 

+2SV Pulse Load Bus 
28V Pulse Load Bus Return 

+10V Interface Bus 
10V Interface Bus Return 

d. Conducted Susceptibility (CS06) 

+28V Main Bus 
28V Main Bus Return 

+28V Analog Telemetry Bus 
28V Analog Telemetry Bus Return 

+28 V Pulse Load Bus 
28V Pulse Load Bus Return 

+10V Interface Bus 
10V Interface Bus Return 

e. Radiated Susceptibility (RS03) 

AMSU-A1 and AMSU-A2 

3.4.4.2.1 Power line pin allocation . The power lines will be routed together in order to minimize the number of tests to be 
performed. Each wire will be connected to a feedthrough capacitor as indicated in Table II. 
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Table II. Power Lines Routing 


From 

To 

+28V Feedthrough 

AMSUA1 J1-1 

Capacitor Main Bus 

AMSU A2 J1-1 

28V Feedthrough 

AMSUA1 J1-3 

Capacitor Main Bus Return 

AMSU A2 J1-3 

+28V Feedthrough 

AMSUA1 J1-5 

Capacitor Pulse Load 

AMSU A2 J1-5 

28V Feedthrough 

AMSUA1 J1-7 

Capacitor Pulse Load Return 

AMSUA2 J1-7 

+28V Feedthrough 

AMSUA1 J1-9 

Capacitor Analog Telemetry Bus 

AMSUA2 J1-9 

28V Feedthrough 

AMSUA1 J1-10 

Capacitor Analog Telemetry Bus Return 

AMSU A2 J1-10 

+10V Feedthrough 

AMSUA1 J4-12 

Capacitor Interface Bus 

AMSU A2 J4-12 

10V Feedthrough 

AMSUA1 J4-13 

Capacitor Interface Bus Return 

AMSU A2 J4-13 


3.4.43 Mode of operation. Unless otherwise specified in specific test, the AMSU-A will be tested in the IN ORBIT mode 
of operation. This is also known as the “Full Scan Mode.” 

3.4.4.4 Computer Controlled System (CCS) measurement system calibration. Set up and operate all required equipment in 
the Computer Controlled System (CCS) in accordance with the latest revision of the operator’s manual. Use the mini-floppy 
disks containing HP Basic 2.0, Version 3.1, of the 9836.461 system disk, and the project program disk which contains the 
preliminary program test routines. Verify that the CCS Operating System is the proper one to be used with the particular 
receiver. Install the system disk in the HP 9836 right-hand drive, and the Basic 2.0 disk in the left-hand drive. 

3.4. 4.4.1 Spectrum analyzer. If the HP 8566 spectrum analyzer or equivalent is used for measuring the conducted or 

radiated emissions, the system calibration shall be conducted in accordance with the HP Operating and Programming Manual 
and the HP 85 864 A EMI Measurement Software Operation Manual. 

3.4.4.5 Susceptibility monitors. The monitors shown in Table III will be observed/recorded during the performance and 
susceptibility testing. 


Table HI. Monitors for Susceptibility Test 


Susceptibility 

Line/Item 

Monitor 

Conducted 

CS01, CS02, and CS06 

28V Main Power, Main Load Bus 

Data output all channels 

28V Pulse Load Bus 

Antenna Position 

Radiated RS01 and RS03 

AMSU-A Enclosure 

Data output all channels 


3.4.4.6 Pass/fail criteria. The pass/fail criteria for the conducted and radiated emissions test shall be determined by 
inspection of the recorded emissions levels when compared to the specification limits. All emissions shall be on or below the 
specification limits. When narrowband emissions exceed the broadband limits or transient spikes exceed the narrowband or 
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broadband limits, the specific emission shall be identified and exempted from these criteria. The identification of broadband 
and narrowband emission shall be in accordance with the test methods of paragraph 4.2.6 in MIL-STD-462. 

Extensive EMI testing has been conducted at both the component level and the AMSU-A sensor system level. These tests 
have resulted in the incorporation of hardware corrective measures and established a thorough understanding of EMI 
susceptibility concerns for AMSU-A system performance. The primary concern is associated with collection of radiometric 
data. 

An STE EMI data collection program has been developed and is included in the bonded test software of the STE. Operation 
of the system and the EMI data collection program will be coordinated with operation of the EMI susceptibility signal sweeps. 

The EMI data collected will provide about a five scan period at the beginning and end of each data collection period which 
will allow comparison of each channel's normal radiometric response with and without the interference present. The data will 
be presented in the form of noise distribution plots for each of the radiometric channels and as a summary report for all 
channels. These data shall be reviewed as follows: 

a. Review the summary data and identify channels with alarm counts greater than ten or channels that have 
sigma values that are a factor of two greater than observed in baseline checks made periodically during the test 

b. Examine the noise distribution plots for channels identified in the above paragraph, and look for disruptions 

during the period when the EMI signal sweep was made. If an EMI disruption results in a peak-to-peak increase in channel 

noise which is less than twice the normal level or, if the disruption creates a level shift in the noise data which is equal to or 
less than the normal noise level, then it is acceptable (pass). 

c. Examine all remaining plots for disruptions, identify, and file the data. 

d. If any channel fails, additional sweeps will be made over a reduced frequency range and at reduced 

amplitudes as necessary to determine the threshold of the susceptibility. 

The test will continue to establish an overall assessment of the behavior. The EQUIPMENT LIMIT (EL) column will be 
checked when the test equipment cannot deliver the required level. Since the test equipment meets the power requirements of 
MIL- STD-461 and the AMSU-A instrument is not susceptible to the output of the signal source, a check on this column 
indicates the unit passed the test requirement. A check in the SPECIFICATION LIMIT (SL) column indicates the AMSU-A 
instrument met the requirements. 

3.4.5 CE01/CE03 test. This test shall measure the conducted emissions on power lines from 30 kHz to 50 MHz by 

measuring the current levels present in the power lines of paragraph 3.4.4.2.a or Table A-III of Appendix A, as applicable. 
The METOP conducted emissions will be performed in the differential and common mode. 

3.4.5.1 Test equipment The following equipment or equivalent (as defined in Table A- 1) is required for this test: 

a. Computer Control System Spectrum Analyzer, HP 8566B, HP 3562B 

b. Amplifier, HP 461 A, HP 8447F 

c. Feedthrough Capacitors, Solar 6512-106R. METOP will use LISN’s as shown in Figure 1. 

d. Computer, HP 9836 

e. Current Probe, AIL Tech 9 1550- 2B 7 : , “:lr"T V- - r 

f. Printer, HP 2673A 

g. Plotter, HP 7090 A 

h. Filter Box, Aerojet, T- 1289992-1 
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Rl, R2 = 20 mOhm ± 5 mOhm 
R3,R4 = 25 Ohm ±5% 

R 5 = 50 kOhm±5% 

Cl = 19000 pF± 5% 

LI, L2 = 2 pH ± 5% 

Figure 1. LISN Circuit Diagram 


3.4.S.2 Test limits 

3.4.5.2.1 Imposed limits. The level of conducted emissions permitted from 10 kHz to 50 MHz shall meet the requirements 
of IS-3267415. The limits are shown in Figure 2. The METOP shall meet the conducted emission limits from 30 Hz to 50 
MHz as shown in Figures 3 and 4. The limits provided in Figures 3 and 4 are for information only. Data will be recorded but 
will not be compared against the limits. There is no pass/fail requirement. 

3.4. 5. 2.2 Corrected limits. The imposed limits shall be adjusted by correcting for the appropriate probe factor. 

3.4.5.3 Test procedure 

3.4. 5. 3.1 Preparation 

1. Connect the equipment under test as shown in Figure 5a and the power lines as indicated in 3.4.4.2.a or I 
Table A-HI of Appendix A, as applicable. Fill in data on equipment actually used in Equipment Log on | 
Test Data Sheet (TDS) 1 in Appendix B. 

2. Connect the AMSU and support equipment for a functional check. 

3. Perform the functional test per the Relative Radiometer NEAT Measurements procedures specified in AE- 
26156/3 or AE-26156/4, paragraph 3.23.5. 


11 









3SCM31 


AE-26151/5E 
11 Feb 1999 



Figure 2. 


Narrowband Conducted Emissions Limits on Power Leads 
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3. Conducted Emission Limit, NB, DM, CM, 28V Reg. Power Leads, PLM Instrument 



Frequency f Hz 

Figure 4. Conducted Emission Limit, NB, DM, Thermal Control Heaters (Safety Heater) 
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1. Feedthrough capacitor. 

2. Bond to ground plane 

3. Test sample situated in test fixture, 1 0 cm from front edge of ground plane. 

4. Bond to test fixture as defined. 

5. Filtered power supply terminals at screened enclosure wall. 

6. Test sample interconnecting lead. Length as defined in the installation specification. 

7. Power leads emulating the spacecraft configuration. 

8. Interconnecting lead to monitoring equipment/test set via port-hole. 

9. Test fixture DC bond to screened enclosure wall or ground plane shall be less than 2.5 milliohms. 

10. Current probe connected to receiver via coaxial cable. 

Figure 5a. CE01/CE03 Test Setup (Differential Mode) 


4. Calibrate the receiving test equipment. 

5. Before starting test, place the AMSU-A instrument in the IN ORBIT mode. 

3.4.53.2 Emission me as urement, 30 Hz to 20 kHz (CM & DM) - CEO 1 

1. Place the 91550-1 current probe on one of the power lines listed in 3.4.4.2a or Table A-III of Appendix A, 
as applicable. 

2. Verify that the measuring equipment is programmed to measure between 30Hz and 20 kHz. If necessary, 
program the signal analyzer for multi-scan and compare the measurement to the signal scan. Capture the 
highest level possible in each range. 
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3. Using the spectrum analyzer, automatically scan all narrowband data in the frequency range. 

4. Photograph the cathode ray tube (CRT) presentation or make an X-Y plot. All narrowband measured data 
should be below the specification limit of Figures 2, 3, and 4. Record compliance with emission limits 
requirements on TDS 1 . Set the computer to print the measured level of the signals above 30 dB above 
ljiV for reference. 

5. Confirm all over limit levels by direct substitution. If any emissions exceed or near the limit, scan the 
frequency range that exhibits the over-the-limit levels, reduce the frequency span, reduce the measuring 
bandwidth to 5 or 500 Hz, and photograph the CRT presentation or make an X-Y plot. 

6. Affix the test photos and calculations to TDS 1. 

7. Repeat Steps 1 through 6 for all the power lines listed in 3.4.4.2.a, or Table A-m of Appendix A, or both. 

8. If any narrowband signals exceed the limits, perform an ambient test. 

9. With the STE Main Power off, turn the Q/Bus Power Supply voltage knob on the STE counterclockwise 

until the knob stops turning. 

10. Connect the equipment as shown in Figure 5b. Place switches 1 through 10 and 14 through 25 in the OPEN 
position. 

11. Turn the STE Main Power switch to ON, and turn the Q/Main and N/Pulse switches (green switches) on the 
STE Main Front Panel, to ON. 

12. Gradually increase the Q/Bus voltage on the STE Power Supply to the 28 V level as monitored by the DVM 
(see Figure 5b). 

1 3. Repeat steps 1 through 6 and 8 of this section. 

14. Command the instrument power to OFF. Turn off the Main Power switch on the STE, and turn the Q/Bus 
Power Supply voltage knob on the STE counterclockwise until it stops turning. 

15. Place the current probe and the LISN on the next power line indicated in 3.4.4.2a, or Table A-III of 
Appendix A, or both. Repeat steps 1 1 and 12. 

16. Repeat steps 13 through 15 until the test is completed. 

17. Change the setup configuration as depicted in Figure 5c. Place switches 12, 13, 24, and 25 to the OPEN 
position. 

1 8. Connect the current probe on the +10 V Interface Line, as shown in Figure 5c. 

19. Repeat steps 2 through 6 and step 8 of paragraph 3.4.5. 3.2. 

20. Move the current probe to the line of Terminal 13 (white terminal). 

21. Repeat step 19. 

22. Connect the current probe as depicted in Figure 5d. 

23. Repeat step 19. 
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3.4.5.3.3 Emission measurement, 20 kHz to 50 MHz (CM & DM) - CE03 

1. Connect the equipment as shown in Figure 5a. Apply power to the test equipment and special test | 

equipment (STE) and place the instrument in full scan mode. Place the 91550-1 cuiTent probe on one of the 
power lines listed in 3.4.4.2.a, or Table A-m of Appendix A, or both. | 

2. Verify that the measuring equipment is programmed to measure between 30 Hz to 20 kHz or 20 kHz to 50 I 
MHz, or both. 

3. Using the spectrum analyzer, automatically scan all narrowband data in the frequency range. Print the CRT 
presentation. 

4. Photograph the cathode ray tube (CRT) presentation or make an X-Y plot. All narrowband measured data 
should be below the specification limit of Figures 2, 3, and 4. Record compliance with emission limits 
requirements on TDS 1. Set the computer to print the measured level of the signals above 30 dB above 
lpV for reference. 

5. Confirm all over limit levels by direct substitution. If any emissions exceed or near the limit, scan the 
frequency range that exhibits the over-the-limit levels, reduce the frequency span, reduce the measuring 
bandwidth to 5 or 500 Hz, and photograph the CRT presentation or make an X-Y plot. 

6. Affix the test photos and calculations to TDS 1. 


7. 

8 . 

9. 

10 . 
11 . 
12 . 

13. 

14. 

15. 

16. 

17. 

18. 
19. 


Repeat Steps 1 through 6 for all the power lines listed in 3.4.4.2.a, or Table A-m of Appendix A, or both. 
If any narrowband signal exceeds the limits, perform an ambient test. 


With the STE Main Power off, turn the Q/Bus Power Supply voltage knob on the STE counterclockwise 
until the knob stops turning. 

Connect the equipment as shown in Figure 5b. Place switches 1 through 10 and 14 through 25 in the OPEN 
position. 

Turn the STE Main Power switch to ON, and turn the Q/Main and N/Pulse switches (green switches) on the 
STE Main Front Panel to ON. 

Gradually increase the Q/Bus voltage on the STE Power Supply to the 28 V level as monitored by the DVM 
(see Figure 5b). 

Repeat steps 1 through 6 and 8 of this section. 

Command the instrument power to OFF. Turn off the Main Power switch on the STE, and turn the Q/Bus 
Power Supply voltage knob on the STE counterclockwise until it stops turning. 

Place the current probe and the LISN on the next power line indicated in 3.4.4.2a, or Table A-IU of 
Appendix A, or both. Repeat steps 1 1 and 12. 

Repeat steps 13 through 15 until the test is completed. 

Change the setup configuration as depicted in Figure 5c. Place switches 12, 13, 24, and 25 to the OPEN 
position. 

Connect the current probe on the +10 V Interface Line, as shown in Figure 5c. 



Repeat steps 2 through 6 and step 8 of paragraph 3.4.5. 3.3. 
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3 ft ,^f° 2 'fA™ 5 tCSt ShaI1 measure lhe electric fields from the AMSU equipment(s) over the frequency range 

ol 14 kHz to 2 GHz to verify that the emissions are below the RE02 limit specified in MIL-STD-461C In addition, the 
equipment will be tested for the emission of the following frequencies to verify either that the frequencies are not present or 
that their signal level does not exceed the test equipment sensitivity level listed for each frequency. 


Frequency 

Receiver/Ampl Sensitivity 

59.458 MHz ±0.5 kHz 

—60 dBm 

60.10 MHz ±0.5 kHz 

-60 dBm 

141.360 MHz ±0.5 kHz 

-60 dBm 

142.9 MHz ±0.5 kHz 

-60 dBm 

282.733 MHz ±0.5 kHz 

-60 dBm 

285.813 MHz ±0.5 kHz 

-60 dBm 

371.921 MHz ±0.5 kHz 

—60 dBm 

375.972 MHz ±0.5 kHz 

-60 dBm 

624.925 MHz ±0.5 kHz 

-60 dBm 

631.730 MHz ±0.5 kHz 

-60 dBm 

743.841 MHz ±0.5 kHz 

-60 dBm 

751.944 MHz ±0.5 kHz 

—60 dBm 

121.5 MHz ±15 kHz* 

-150 dBm 
(Bandwidth 100 Hz) 

243 MHz ±25 kHz * 

-150 dBm 
(Bandwidth 100 Hz) 

401 .650 MHz±50 kHz * 

-150 dBm 
(Bandwidth 100 Hz) 

406.05 MHz±50 kHz * 

-150 dBm 
(Bandwidth 100 Hz) 

2010-2040 MHz 

-120 dBm ~~ 


* METOP replaces these frequencies with the frequencies in Table IV. 

3.4.6. 1 Test equipment. The following equipment or equivalent (as defined in Table A-l) is required for this test: 

a. Computer Controller System, Spectrum Analyzer, HP 8566, or equivalent 

b. Amplifier, HP 8447F, or equivalent 

c. Feedthrough Capacitors, Solar 6512-106R 

d. Antenna, Active Rod, EMCO 3301B with Counterpoise, 14 kHz to 30 MHz 

e. Antenna, Biconical, Electro-Metrics BIA25, 20 to 200 MHz 

f. Antenna, Log Spiral, Electro-Metrics LCA25, 200 MHz to 1 GHz 
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Table IV. SARR, SARP, and DCS Receiver Channel Guard Limits 


Frequency Range 
(MHz) 

Radiation Limit 
(dBm) 

flHKEHIHI 

Notes 

118.00-120.00 

-100 

18.9 

121.5 MHz 

120.00-121.450 

-125 

-6 

121.5 MHz 

121.450-121.485 

-145 

-26 

121.5 MHz 

121.485-121.515 

-150 

-31 

121.5 MHz 

121.515-121.550 

-145 

-26 

121.5 MHz 

121.550-123.000 

-125 

-5.9 

121.5 MHz 

123.000-125.000 

-100 

19.2 

121.5 MHz 

236.000-240.000 

-100 

24.9 

243.0 MHz 

240.000-242.925 

-125 

0 

243.0 MHz 

242.925-242.975 

-145 

-20 

243.0 MHz 

242.975-243.025 

-150 

-25 

243.0 MHz 

243.025-243.075 

-145 

-20 

243.0 MHz 

243.075-246.000 

-125 

0.1 

243.0 MHz 

246.000-250.000 

-100 

25.3 

243.0 MHz 

385.100-401.100 

-100 

29.4 

406.05 MHz 

401.100-405.900 

-125 

4.5 

406.05 MHz 

405.900-406.000 

-145 

-15.5 

406.05 MHz 

406.000-406.100 

-150 

-20.5 

406.05 MHz 

406.100-406.200 

-145 

-15.5 

406.05 MHz 

406.200-411.000 

-125 

4.6 

406.05 MHz 

411.000-425.000 

-100 

29.9 

406.05 MHz 

396.000-401.500 

-125 

4.4 

401.65 MHz 

401.500-401.600 

-145 

-15.6 

401.65 MHz 

401.600-401.700 

-150 

-20.6 

401.65 MHz 


i 

k 

A 

cn 

-15.6 

401.65 MHz 

401.800-406.000 

-125 

4.5 

401.65 MHz 


* E-field limits have been calculated by METOP and are for reference only. The following formula has been applied for 
translating Power levels to Field strength levels. 

E[dBfiV/m] = P[dBm] - Gr[dBi] + 20fog(f[Hz]) - 42.7 


where P is the received power, Gr is the gain of the receiving antenna and f is the frequency. Note that Gr has arbitrarily 
been set to 0 dB (isotropic) in calculating the above levels. E-field limits would have to be adjusted to reflect actual test 
antenna characteristics. 
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g. Antenna, Double-Ridged Guide Antenna, Electro-Metrics RG180, 1-18 GHz 

h. Signal Analyzer, HP 7 1 2 1 OC with HP 70620 Series Preamplifier 

i. Amplifier, HP 461 A, or equivalent 

j. Computer, HP 9836 

k. Printer, HP 2673A 

l. Plotter, HP 7090A 

m. Filter box, Aerojet, T- 1 289992- 1 . 


3.4.6.2 Limits 

3 . 4 . 6 . 2.1 Allowable limits. The limits of the emissions shall conform to the requirements of MIL-STD-46 1C. The limits are 
shown in Figures 6 and 7 Measurements shall be made over the frequency range from 20 kHz to 1 GHz for broadband 
emissions and from 14 kHz to 2 GHz for narrowband emissions. The appropriate antenna and other pertinent factors are 
automatically included in the computer EMI test routines. The METOP instrument shall meet the electric field radiated 
emissions as shown in Figure 8. The limits provided in Figure 8 are for information only. Data will be recorded but will not 
be compared against the limits. There is no pass/fail requirement. 

3 . 4.63 Test procedure 

3 . 4 . 63.1 Preparations 

1. Connect the test equipment as shown in Figure 9 with the antenna in front of either of the two units (A1 or 
A2), one meter away at the point of maximum interference. Fill in Equipment Log on TDS 2. 

NOTE 

In order to reduce ambient emissions or obtain a profile of the electric- 
field ambient emission spectrum, or both, and at the discretion of the 
test engineer, the test set can be positioned inside the test enclosure. 

The interconnecting cables' shalf be shielded or placed inside a shielded 
box to reduce cable length and radiations. 


2. Repeat Steps 2, 3, 4, and 5 of 3.4.5.3.I. 

3 . 4 . 63.2 Test steps 

1 . Connect the antenna to the appropriate amplifier to the receiver equipment. Verify that the AMSU interface 
cables used for monitoring are shielded. 

2. Perform the system calibration of the HP8566 spectrum analyzer. 

3. Using the HP8566, automatically scan all narrowband data from 14 kHz to 1 GHz, switching the 
appropriate antenna and amplifier throughout the frequency range. Set the computer to print the CRT 
presentation with limits. 

4. All data should be below the specification limit of Figure 6. Record compliance with emission limit 
requirements on TDS 2. If any emissions are observed to exceed the limit line, set the computer to print the 
measured levels. 
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5. Request all broadband data from 14 kHz to 1GHz from the computer. Plot the CRT presentation with 
limits. 

6. All data should be below the specification limit of Figure 7. Record compliance with emission limit 
requirements on TDS 2. If any emissions are observed to exceed the limit line, set the computer to print the 

■ measured levels and perform ambient radiated emission tests to determine the source of the radiated 
emission as indicated in Step 7. 

7. Turn off power to the AMSU-A power supplies. Perform a frequency scan throughout the frequency range 
that exceeded the limits. Turn off power to the computer, display, and printer and repeat the frequency scan 
through the previously tested frequency range. Print all measured ambient levels. 

8. Frequencies detected to be generated from the test set components or generated by outside sources, or both, 
will be compared with emissions radiating from the AMSU-A equipment. Ambient frequencies will be 
deleted from the radiated emission of the AMSU-A equipment, as being generated outside the unit under 
test. The remaining frequencies should be below the specification limits. 

9. Set up the double-ridged guide horn antenna one meter from the point of maximum radiation. 

10. Calibrate the spectrum analyzer, HP8566. 

1 1 . Sweep throughout the frequency range of 1 GHz to 2 GHz recording the observed narrowband emission 
levels. 

12. All data should be below the specification limit of Figure 6. Record compliance on TDS 2. 

13. Repeat Steps 3 through 12 with the instrument isolated from the ground plane. 

14. Activate the HP 70620 with the series amplifier. Program the analyzer for noise averaging to a minimum of 
eight times. Verify that the sensitivity noise level is at or below the required dBm level indicated in the list 
of additional discrete frequencies. 

15. Connect the equipment of Step 14 to the biconical antenna and measure level at 121.5 MHz. Record on 
TDS 2. 

16. Connect the equipment to the log conical antenna and measure level at 243 MHz, 401.65 MHz, and 406.05 
MHz. Record on TDS 2. 

17. The measurements of Steps 15 and 16 should be at ambient level and no narrowband frequencies above the 
maximum level should be detected at those frequencies. 

18. Program the signal analyzer for the frequency range of 2010 to 2040 MHz. Verify that the sensitivity of the 
equipment meets -120 dBm throughout the 2010 to 2040 MHz range. 

19. Connect the equipment of Step 18 to a double-ridged horn antenna and record the levels at the frequency 
range and specific frequency described in Step 18. Record on TDS 2. 

20. The measurements of Step 19 should be at ambient level and no narrowband frequencies should be detected 
at the specified frequencies. 

21. Repeat Steps 15 and 16 without the amplifier and perform a measurement of the remaining frequencies on 
the list of additional frequencies in paragraph 3.4.6 and Figure 8. Record on TDS 2. 
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22 . 


23. 


Connect the equipment to the biconical antenna and measure the SAR frequency levels at 118.0 - 121.4 
MHz and 121.5 - 125.0 MHz. Record on TDS 2. 

Connect the equipment to the log spiral antenna and measure the SAR frequency levels specified on TDS 2, 
starting with the 236.0 - 240.0 MHz frequency range. Record results on TDS 2. 


3.4.7 RE04 test . This test is performed to determine the level of magnetic radiation at a distance of 1 meter from the 
AMSU-A instrument as specified in paragraph 3.5.2 of IS-3267415. 

3.4.7.1 Test equipment . The following equipment or equivalent is required for this test: 

a. Gauss Meter Model 9901 with Magna Probe BEL-MOX-99-2506, FW Bell (rental), 
or Analog Voltmeter, HP 4288, with 3529 A Magnetometer Probe. 

3.4.7.2 Test limits . The AMSU instrument shall not generate magnetic fields that exceed 100 gamma (1 milligauss) at a 
distance of one meter from the center of the instrument in all directions. The METOP requirement shall not generate 
magnetic fields that exceed 130 kgamma (1.3 gauss) at a distance of one meter from the center of the instrument in all 
directions. The limit for METOP is for information only. Data will be recorded but will not be compared against the limits. 
There is no pass/fail requirement. 

3.4. 7. 3 Test procedure 

3.4.73.1 Preparations (magnetic field) 


1 . 

2 . 

3. 


Place the AMSU instrument in an area that provides sufficient earth magnetic field cancellation that the 
ambient of 1 milligauss one meter from the center of the test area is obtainable (see Figure 10). 

Allow the gauss meter to warm up properly and calibrate the meter. Fill in equipment log on TDS 3. 

Direct the gauss meter probe toward the area that produces the lowest gauss level measurement, below the 
limit and at approximately at mid height of the instrument under test. 


3.4.73.2 Test steps 


1 . Move the AMSU instrument, on the wooden fixture, toward the probe to a distance of one meter from the 
center of the instrument to the point of the probe. 

2. Rotate the instrument until the connector side is facing the probe. 

3. Measure the magnetic field emissions of the AMSU instrument with the unit deactivated. Collect test data 
of the magnetic field intensity by rotating the equipment clockwise and taking measurements at 30 degree 
intervals, as a minimum. Record results and note level and location on TDS 3. 

4. At the points of maximum detection, repeat measurements with the instrument activated and operating in the 

IN ORBIT mode. Note difference in level. If levels exceed previous measurement levels, repeat Step 2 
with the unit activated. • ' ' : f : 

5. Review recorded data. If measurements are within the 100 gammas (1 milligauss) at one meter from the 
instrument in all directions, the test is completed. If measurements exceed the limit, measure the ambient 
and proceed to Step 6 or Step 7. 
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NOTE 

Measurements that exceed the 1 milligauss limit because the 
interconnecting cable reduces the distance between the test probe and 
the UUT are exempted from this requirement. (Waiver/Deviation 
Request/Approval, D016.) 

6. In the event that the ambient level does not meet the requirement and the ambient cannot be reduced further 
due to facility or area limitations, a minimum of three conelatable measurements shall be made in the axis 
of maximum field intensity but at a shorter distance than 1 meter. The measured levels shall be able to 
provide an approximate field intensity when projected to the 1 -meter distance requirement. Measurements 
and calculations of the ambient magnetic field shall be recorded and shall be part of the test data package. 

7- In the event that the measured level exceeds the one milligauss required level, the measurements shall be 
made to determine the location of the center of the magnetic dipole moment producing the out-of-limit 
condition. A minimum of three correlatable measurements along an axis are required to plot the magnetic 
field. 

8. Record all measured data, indicating level and position of the probe. Note opposing magnetic dipole 
moments, shield leakage, and all other pertinent data. 

9. Repeat measurement within ten inches above and below the mid-height probe placement of 3.4. 7.3. 1 (3). 
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3 . 4.8 CS01/CS02 test. This test shall be used to determine if the AMSU system is susceptible to electromagnetic energy in 
the frequency range of 30 Hz to 150 kHz injected in the main power leads. The instrument shall be operated in the IN 
ORBIT mode. In addition, the METOP shall meet susceptible energy in the frequency range of 100 kHz to 50 MHz. 

3.4.8. 1 Test equipment. The following equipment or equivalent (as defined in Table A- 1) is required for this test: 

a. Isolation Transformer, Solar Type 6220-1A 

b. Amplifier, McIntosh Model MC-2205 

c. Oscilloscope, Tektronix 7623 

d. Signal Generator*, HP 83623A 

e. Function Generator, HP 3325 

f. Coupling Capacitor*, Solar 7415-1 

g. Digital Voltmeter, HP 3455A. 

h. Attenuators*, HP 355 C/D 

i. Oscilloscope*, Tek TDS 380 

j. Amplifiers* Ailtech 5001, 5020B 

k. Current Probe*, Ailtech 91550-2B 

l. Spectrum Analyzer*, HP 8566 

m. Decoupling Coil*, 20 jxH 

n. LISN* per Figure 1 

o. Filter box, Aerojet, T- 1 289992- 1 . 

3 - 4 - 8 - 2 Test limits. The performance characteristics of the AMSU instrument shall be met when the voltage of Figure 1 1 in 
the frequency range of 30 Hz to 150 kHz is applied to the input power terminals. The METOP shall be subject to a common 
mode sinusoidal noise of 300 mVp-p in the frequency range of 100 kHz to 50 MHz. The limit for METOP is for information 
only. Data will be recorded but will not be compared against the limits. There is no pass/fail requirement. 

3 . 4 . 8.3 Test procedure 


3 . 4 . 8 . 3.1 Preparations 

1 . Connect the test equipment as shown in Figure 12. Fill in Equipment Log on TDS 4. 

2. Repeat Steps 2, 3, 4, and 5ofl>A.53A 

3. Cognizant of the power line under test, perform the functional test for susceptibility as indicated in Table V. 


For METOP Test step 10 only. 
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Main Load Bus and Analog Telemetry Bus 
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+10V Interface Bus 
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Figure 1 1 . Ripple and Noise Susceptibility Limit 
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Figure 12. CS01/CS02 Test Setup (Differential Mode) 
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Table V. Functional Test for Susceptibility 


Power line Under Test 

Specification 

Test Type 

Data Monitor Point 

Main Load Bus 

AE-26156/3 (A1) 
AE-261 56/4 (A2) 

Relative Radiometer NEAT 
Measurements’ 

- 

Pulse Load Bus 

AE-26156/3 (A1) 
AE-261 56/4 (A2) 

- 

Warm Calibrate” 
Warm Calibrate * ** 

Analog Telemetry Bus 

AE-26156/3 (A1) 
AE-261 56/4 (A2) 

_ 

Full Print Data page 8 
Full Print Data page 3 

+10V Interface Bus 

AE-26156/3 (A1) 
AE-261 56/4 (A2) 

Scanner Commands 
Verification (Step 1 only) 

Scanner A1/A2 Power 
Scanner A2 Power 


CAUTION 


Do not connect the isolation transformer on the high side and return 
lines simultaneously, without loading the secondary winding of the 
transformer not used for test with a 1 ohm resistor. 


3.4.8.3.2 Test steps 

1 . Apply power to all the test equipment except the power amplifier. 

2. Set function generator to scan from 30 Hz to 150 kHz, with the following frequency ranges being swept at a 
rate of 90 seconds per range: 

30 - 300 Hz 3.0 - 30.0 kHz 

300 Hz - 3.0 kHz 30.0 - 150.0 kHz. 

3. Set the scan mode to SINGLE Sweep. 

4. Monitor the output signal with an oscilloscope and adjust the output level to the indicated voltage 
requirement. 

5. Set the appropriate switches to the OFF position on the breakout box. 

6. Apply power to the power amplifier and adjust the amplifier and generator levels to obtain levels on the 
display that are equal to or greater than the levels indicated in Figure 1 1 . 

7. Monitor the test sample for errors and at selected frequencies get a printout of the monitored channel’s 
performance data. 

8. Record on TDS 4 the completion of scanning of each function generator’s tuning range. Record each 
frequency at which a failure occurs and the interference level threshold for failure. 

9. Repeat Steps 5 through 8 on the power leads listed in 3.4.4 .2.c, or Table A-III of Appendix A, or both. 

10. The METOP instrument shall be connected as shown in Figure 13 or 14. 


* One sample of room ambient NEAT will be measured. Alternatively, distribution measurements are to be performed. 

** From STE Digital A Data Command menu 
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1 1. Apply the power to the test equipment 

12. Sweep the function generator from 100 kHz to 50 MHz in a minimum of five (6) frequency bands. Each 
frequency range shall be swept at a 90 second rate. Perform data collection test in accordance with 
Appendix C during the test sweep (obtain a baseline before starting the frequency scans, and ensure that the 
level is as low as possible). 

13. Monitor the output signal with an appropriate meter and adjust the level as required. Record on TDS 5 the 
completion of scanning of each function generator and voltage level range. 

14. Monitor the test sample for errors. 

15. Record on TDS 5 the completion of each range and each frequency at which a failure occurs and the 
threshold level in case of a failure to meet the requirement. 

3.4.9 CS06 test. This test shall be used to determine if the AMSU system is susceptible to electromagnetic energy from a 
spike appearing on its ungrounded power leads. The instrument shall be operated in the IN ORBIT mode. 

3.4.9.1 Test equipment . The following equipment or equivalent (as defined in Table A-l) is required for this test: 

a. Transient Generator, Solar 7054-1 

b. 10 pF Feedthrough Capacitors, Solar 6512-106R. METOP will use LISN’s as shown in Figure 1 . 

c. Oscilloscope, Tektronix 7623. 

3.4.9.2 Test limits , No failures shall occur when the voltage waveform of Figure 15 is applied to the input power line, at the 
level and polarity indicated below: 


Bus 

Soike Level 

+28V Main Bus 

10V positive, 12V negative 

+28V Telemetry Bus 

10V positive, 12V negative 

+28V Pulse Load Bus 

8 V positive, 1 3V negative 

+10V Interface Bus 

IV positive, IV negative 


3.4.9.3 Test procedure 
3 .4. 9.3.1 Preparations 

1 . Adjust the generator to produce the spike of Figure 15 to the level specified in 3.4.9. 2. 

2. Connect the test equipment per Figure 16. Place switches 1 through 23 on the Breakout Box to the OPEN 
position. Fill in Equipment Log on TDS 6. 

3. Repeat Steps 2, 3, 4, and 5 of 3.4.5. 3.1. 

4. Cognizant of the power line under test, perform the functional test for susceptibility as indicated in Table 

m. 
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0 10 20 30 

-E = AS SPECIFIED IN 3.4.9.2. 
t = 10 MICROSECONDS. 


Figure 15. CS06 Transient Waveform 
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^ R*d Terminal 
O White Terminal 


Figure 16a. CS06 Test Setup (Differential Mode) 

3A9.3.2 Test steps 

1 . Apply die spike at a 10 pps rate for 5 minutes to the main power line. 

2. Monitor the test sample for errors. 

3. Reverse the spike polarity and level as indicated in 3.4 .9.2. Repeat Steps 1 and 2. 

4. Record the completion of each test on TDS 6. If failures occur, record the pulse amplitude and polarity. 

5. Repeat Steps 1 through 4 on the main power return line. 

6. Repeat Steps 1 through 4 on the other lines listed in 3.4.4.2.d or Table A-III of Appendix A, as applicable. 

7. Configure the test equipment as shown in Figure 16b. Close all switches on the Breakout Box, leaving 

switches 12, 13, 24, and 25 in the OPEN position. 

8. Repeat steps 1 through 4. 
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^ R*d Terminal 
Q Whit* Terminal 


Figure 16b. CS06 +10 V Interface Test Setup (Differential Mode) 

3.4.10 Radiated susceptibility test, RS03. This test shall be used to determine if the AMStJ system is susceptible to electric 
fields. The instrument shall be operated in the IN ORBIT mode. 

3.4.10.1 Test equipment The following equipment or equivalent is required for this test: 




a. Spectrum Analyzer, HP 8566B 

b. Frequency.Synthesizer, HP 3325 

c. Amplifier, AIL-Tech Models 5001 , 5020B, 3552B, and 15 100B; AR 100W1000M7 (Rental) 

d. Travelling Wave Tube Amplifier (TWTA), Varian Models VZL-6941K1, VZS 6951K2 VZC 6961K2 
VZM 6991 K3; VZL-6942G1, VZC6962G1 (Rentals) 


e. Field Strength Sensor, IFI EFS-1 

f. Antenna, AIL-Tech Models 96003, 93490- 1 , and 9349 1 -2 

g. Antenna, Ridged Guide, Electro-Metrics Model RGA- 1 80 

h. Signal Generator, HP 83623A 

i. Digital Voltmeter, HP 3455A 

j. Electric Field Monitor, Amp Research, FM 2000, 10kHz to 1 GHz, with electric field probe PM 2000 
(rental) 

3.4.10.2 Test limits. The test will be performed at the radiated levels and frequencies indicated in Table VI. If susceptibility iHSS 
is observed at any frequency, the field strength will be lowered to determine the threshold level. 
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Table VI. Additional Test Frequencies 




Frequency 

METSAT 

METOP** 

(MHz) 

AMSU-A1 

(V/M) 

AMSU-A2 

(V/M) 

AMSU-A1 

(V/M) 

AMSU-A2 

(V/M) 

137.35/137.77 


5.0 



137.1 * 

- 

- 

37 

32 

137.5/137.62 

6.9 

9.0 

- 

- 

468* 

- 

- 

12 

18 

1544.5* 

10.5 

22.5 

14 

31 

1698.0 

9.8 

22.5 

- 

- 

1701.3* 

- 

- 

38 

52 

1702.5 

4.8 

8.2 

- 

- 

1707.0 

18.4 

13.1 

- 

- 

2230.0 * 

- 

- 

10 

10 

2247.5 

4.3 

10.3 

- 

- 

5250.0 * 

- 

- 

38 

45 

7800.0 * 

- 

- 

8 

13 

1 4 kHz/500 MHz* 

1 

1 

1 

1 

500 MHz/1 GHz * 

- 

- 

1 

1 

1/18 GHz* 

- 

- 

2 

2 


* Requires modulation of the applied electric field as indicated below: 

14 kHz to 18 GHz Amplitude modulated by a sine wave at 1 kHz with a 
modulation depth of 50%. 

137.1 MHz Pulsed at 38.25 kHz PRF, 50% duty cycle. 

468 MHz Pulsed at 1 kHz PRF, 50% duty cycle. 

1 ,544.5 MHz FM, 400 kHz peak, deviation modulation index M = 1 . 

1 ,701 .3 MHz Pulsed 2.25 MHz PRF, 50% duty cycle. 

2,2230 MHz Pulsed 4 kHz PRF, 50% duty cycle. 

5.250.0 MHz Pulsed width = 8.22 ms, chirp rate = -50 kHz/ms, PRF = 

4.94 and pulsed width = 10.32, chirp rate = ±24 kHz/ms, 
PRF = 4.94. 

7.800.0 MHz Pulsed 35 MHz PRF, 50% duty cycle. 


For information only. There are no pass/fail requirements. 
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4-INCH 

ANTENNA 


EFS-1 


AMSU-A 


14 kHz to 10 GHz Radiating Antennas 


Manufacturer 

Model 

Frequency Range 

AIL Tech 

96003 

14 kHz -30 MHz 

AIL Tech 

96002 

30 MHz - 200 MHz 

AIL Tech 

93490-1 

200 MHz -1 GHz 

Electrometries 

RGA-180 

1 GHz -18 GHz 


14 kHz to 10 GHz Power Amplifiers 


Manufacturer 

Model 

Frequency Range 

AIL Tech 

5001 

14 kHz -10 MHz 

AIL Tech 

5020B 

1 MHz - 200 MHz 

AIL Tech 

3552B 

100 MHz - 520 MHz 

AIL Tech 

15100B 

500 MHz - 1 GHz 

Varian 

VZL-6941K1 

1 GHz - 2 GHz 

Varian 

VZS-6951 K2 

2 GHz -4 GHz 

Varian 

VZC-6961 K2 

4 GHz - 8 GHz 

Varian 

VZM-6991 K3 

8 GHz -18 GHz 


Figure 17. RS03 Test Setup, 14 kHz to 25 MHz 




3.4. 1 0.3 Test procedure 

3.4.10.3.1 General The output of the oscillator drives a power amplifier and antenna. For frequencies below 200 MHz a 
field-strength sensor determines the field strength and maintains manual leveling of the power amplifier output. Above 200 
MHz the output of the power amplifier shall be set, when possible, to develop 2 volts per meter up to 500 MHz. If 
susceptibility occurs, the level will be lowered to determine the threshold. 


3.4.10.3.2 Preparations 



40 






AE-26151/5E 
1 1 Feb 1999 


1. Connect the test equipment as shown in Figure 17 using the broadband antenna, AEL-Tech 96003. Fill in 
Equipment Log on IDS 6. 

2. Repeat Steps 2, 3, 4, and 5 of 3.4.5.3.I. 

3. Perform the functional test for susceptibility in accordance with the Relative Radiometer NEAT 
Measurements procedures specified in AE-26 156/3 or AE-26156/4. 

3 . 4 . 10 . 3.3 Test steps 

1. Power on all test equipment for a 15-minute warmup. 

2. Set the generator level control to REAR ONLY. 

3. Adjust the signal generator for a 160mV output signal. 

4. Adjust the electric field monitor to read the generated electric field on all three orthogonal axes. Since the 
sensitivity presented in the monitor’s digital display is 1.3 V/m minimum, adjust the electric field to read 2 
V/m. 

5. Adjust the level to that indicated in Table VI throughout the frequency range of 14 kHz to 1 MHz, in the 
following steps: 

14 -50 kHz 100 - 500 kHz 

50- 100 kHz 300- 1000 kHz, 

6. As the frequency range is being scanned at a 90 sec rate, check the leveling by varying the signal drive to 
the power amplifier. 

7. At 1 MHz, switch the antenna FUNCTION switch to the 1 to 30 MHz range. 

8. Adjust the level control to the power amplifier to the required level in the frequency range of 1 MHz to 30 

MHz in the following steps: 

1-5 MHz 5 -10 MHz 10- 30 MHz. 

9. Monitor the Function Test for each channel by performing data collection test in accordance with Appendix 
C. Record observation on TDS 7 and attach a printout of the monitored channels’ performance data (obtain 
a baseline before starting the frequency scans, and ensure that the level is as low as possible). 

10. Replace the broadband antenna with theJ>iconical antenna. 

1 1 . With the frequency set at 30 MHz, adjust the output of the power amplifier for 2 volts per meter. 

12. Operate the test equipment controls during the scan. Monitor the test sample for errors while scanning the 
frequency range between 25 and 200 MHz and recording the data as required in Step 9, using the following 
frequency ranges: 

30 -50 MHz 50- 100 MHz 100 -200 MHz. 

13. Connect the test equipment as shown in Figure 18. Calibration of a radiated level with a second antenna is 
very time consuming and is only used for special critical frequencies. In cases where the power amplifier 
gain is relatively flat, the electric field will be calibrated for the required voltage at the lowest level of the 
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frequency spectrum. To monitor or calibrate radiated level, or both, use the electric field monitor and 
antennas indicated in 3.4.6. 



Figure 18. RS03 Test Setup, 200 MHz to 12 GHz 
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14. 


15. 

16. 

17. 

18. 


19. 

20 . 

21 . 

22 . 

23. 


24. 


Adjust the gain of the amplifier for 2 volts per meter field strength at 200 MHz. Monitor the level with the 
electric field monitor or by monitoring the power input to the antenna via a directional coupler. Set the 
level using the following equation: 

P T (dBm) = [30 dB + 10 Log w (4 k) + 20 Log ]0 R + 20 Log ]0 (E) - 10 Log ]0 (377) - 


10 Log jq( Gj) ] - [Directional Coupler / Cable Losses] 


Where: P T 


= Transmitter power (dBm) 


R - Distance from transmitting antenna (meters) 
E = Required electric field intensity (volts/meter) 
Gj = Gain of the transmitting antenna. 


(Precalculated charts for the desired field strength are available from the Test Engineer.) 

Make a scan at this level while monitoring the spectrum analyzer to maintain the required power level in 
dBm. 

If susceptibility occurs, reduce the output power of the amplifier and determine the susceptibility threshold. 
Record all pertinent information on TDS 7. 

Connect the log conical (or horn) antenna as shown on in Figure 18 and connect to the appropriate 
amplifier. 

Adjust the gain of the amplifier to the power level indicated in the precalculated chart to produce 2 volts per [ 
meter from 200 to 500 MHz (18 GHz for the METOP instrument) or use the calibration procedure of Step 
13. 

If susceptibility occurs, reduce the output power of the power amplifier and determine the susceptibility 
threshold. Record all pertinent information on TDS 7. 

Using the appropriate antenna, repeat susceptibility testing at the specific levels and frequencies indicated in 
Table VI, through the frequency range of 500 MHz to 1 GHz. | 

Obtain a plot of the spectrum analyzer “Peak Search” presentation indicating frequency and attained level . 

Record the completion of the frequency band and appropriate information in the event of a susceptibility 
indication. 

Continue the test with the same set up throughout the frequency range of 500 MHz to 1 GHz at 2 
volts/meter level. Use the following frequency bands: 

200 - 500 MHz 500 - 1 000 MHz 

Using the horn antenna and the TWT amplifiers, coyer the frequency range of 1 to 18 GHz. Use frequency 
range steps that provide a reasonably flat response of the amplifier. 
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25. Using the appropriate antenna and amplifier, perform the special frequency test indicated in Table VI. 

26. Calibrate the applied field with the two antenna methods. 

27. Supply the indicated frequency at the required level for 90 seconds. At the mid interval of the applied time, 
rotate the antenna to the other polarization. 

28. Record the completion of the frequency test and all appropriate information in the event of a susceptibility 
indication. 

29. Repeat steps 25 through 28 for the other discrete frequencies. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 Responsibility for inspection . Aerojet Quality Assurance shall inspect in accordance with the requirements of this test 
procedure, S-480-79, and S-480-80. Quality Control shall verify all test set-ups prior to start of test. Bonded software shall 
be used for all tests and shall be obtained from Quality Control. Quality Control shall review all test data for conformance to 
success criteria. The test data shall include test limits. For tests that satisfy requirements from S-480-80 on protoflight and 
flight units, customer representatives shall be invited to monitor tests and shall be invited to review the data and show 
approval on the test data sheets. 

4-1.1 Test facilities. Unless otherwise specified, the examinations and tests described herein shall be conducted at Aerojet 
Electronic Systems Division, Azusa facility. 

4.2 Monitoring procedures. All tests shall be monitored by Quality Assurance. 

4 *2.1 Test equipment. Test equipment calibration procedures shall comply with the requirements of 
MIL-STD -45662. 

4.3 Monitoring procedures for materials. Not applicable. 

4.4 Certification. Certification for handling ESD-sensitive equipment is required for all personnel working on the assembly 
and test of the AMSU-A instrument per STD-2454. 

4.5 Test methods 

4-5*1 Accept-reject criteria. The accept-reject criteria for each examination or test shall be as specified in the data sheets 
included in each phase of the applicable test procedure. The test results shall be recorded on the data sheets to demonstrate 
compliance with the applicable specification requirements. Methods of analysis shall be appropriate for the parameters being 
inspected. It shall be the responsibility of Aerojet to review the test data and determine conformance of the unit under test to 
the performance requirements contained in S-480-80 and this specification. 

In the event of a failure during any phase of this test procedure, the test activity shall record the required information on the 
Test Anomaly Report (TAR) and alert the design assurance and quality engineers. Except for Conducted and Radiated 
Emission (CE and RE) tests, which are non-destructive, the testing must be stopped until a complete description of the 
observed anomaly failure is documented and a Failure Analysis Strategy (FAS) is formulated, documented, and implemented 
to preclude loss of information or evidence that may facilitate determining the failure cause. The full spectrum of interference 
is required in order to formulate a plan of action. Conducted and Radiated Susceptibility (CS and RS) tests can be continued 
only after assuring that the data collection activity will not damage or stress any of the components of the AMSU-A 
instrument. The cognizant reliability engineer, quality assurance engineer, and the system or responsible test engineer shall 
jointly develop the FAS. Analysis and reporting shall be performed per Aerojet procedures. 


4.5.2 General A test report shall be prepared in accordance with paragraph 4.5. 2. 1.1 at the successful completion of 
testing. This report shall include all data sheets associated with the tests on the unit plus the data reduction and analysis of 
specific parameters required by each applicable test procedure specification obtained from screen printouts and plots, and 
oscilloscope photographs or magnetic recordings. During tests in which a CRT screen is to be printed or plotted and retained 
as a data sheet, the following annotation shall be applied: 
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Engineer: ^ — - - 

(Signature) (Date) 

Quality Control: __ 

(Signature) (Date) 

Customer representative: 

(Signature) (Date) 

Test Paragraph No.: 


Subassembly/Assembly Serial No.: 




The report shall also include a certification statement. 

4.5.2. 1 Acceptance test reports 

4.5.2.1.1 Format . The acceptance test report shall be prepared and shall include, as a minimum, the following: 

a. Title page 

b. Table of contents 

c. Summary 

d. Reason for test 

e. Abstract, conclusions, and recommendations 

f. References 

g. Results of tests 

h. Test data. 

4.5.2.1.2 Test data. The test data included in the report shall be that which was obtained in the tests specified herein and 
recorded on the Test Data Sheets (TDS), printouts, and plots. 
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5. PREPARATION FOR DELIVERY 

Not applicable. 


6. NOTES 

6.1 Intended use. The intended use of this process specification is to establish the general methods and acceptance test 
procedures for Electromagnetic Interference (EMI), Electromagnetic Radiation (EMR), and the Electromagnetic 
Compatibility (EMC) procedures for the Advanced Microwave Sounding Unit - A (AMSU-A). 

6.2 Abbreviations and acronyms 


AF 

Audio frequency 

AM 

Amplitude modulated 

AMSU 

Advanced Microwave Sounding Unit 

B8 

Broadband 

CCA 

Card cage assembly 

CCS 

Computer Controlled System 

CE 

Conducted emissions 

C.P. 

Current probe 

CRT 

Computer screen display 

CS 

Conducted susceptibility 

DMM 

Digital multimeter 

EMC 

Electromagnetic compatibility 

EMI 

Electromagnetic interference 

EMISM 

Electromagnetic interference safety margin 

EMR 

Electromagnetic radiation 

ESD 

Electrostatic discharge 

FAS 

Failure Analysis Strategy 

FM 

Frequency modulated 

Gen. 

Generator 

GFE 

Government furnished equipment 

Gns 

General Instrument Interface Specification 

GSE 

Ground Support Equipment 

GSFC 

Goddard Space Flight Center 

HF 

High frequency 

HP 

Hewlett-Packard 

IFI 

Instruments for Industry 

ITT 

International Telephone and Telegraph 

LPT 

Limited Performance Test 

RE 

Radiated emissions 

RF 

Radio frequency 

RIFI 

Radio interference, field intensity 
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RMS 

Root mean squared 

RS 

Radiated susceptibility 

SHF 

Super high frequency 

SP6T 

Single pole six throw 

SS 

Solid state 

STE 

Special Test Equipment 

TAR 

Test Anomaly Report 

TDS 

Test Data Sheet 

TWTA 

Traveling wave tube amplifier 

UHF 

Ultra high frequency 

uns 

Unique Instrument Interface Specification 

VHF 

Very high frequency 


6.3 Changes. The outside margins of this document have been marked to indicate where modifications, deletions, or 
additions have been made since the previous issue. This is done solely as a convenience to users, who are cautioned to 
evaluate the requirements of this change and the parent standard based on the entire content as written, regardless of the 
marginal notations and relationship to the previous issue. 
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10. APPENDIX A TEST INSTRUMENTATION 

10.1 Test instrumentation list for EMI/EMC tests . See Table A-I. 

10.2 Relative gain of the 94455-1 biconical antenna . The calculations for the gain of the biconical antenna and the tuned 
dipole antenna referenced to an isotropic radiator are listed in Table A-II. The delta difference of the antennas will provide 
relative gain of one with respect to the other. The basic equation for the calculations is: 

A F = 20Log w f - 10Log IO G - 29.78 dB/m 


Where: A F = Antenna Factor in dB 
/ = Frequency in MHz 

G = Gain (power ratio). 
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Table A-I. Test Instrumentation List for EMI/EMC Tests (Sheet 1 of 2) 


Description 

Manufacturer* 

Test Usage 


Name 

Model No. 

CE 

RE 

cs 

RS 

EMI RECEIVERS AND METERS 
Calculator-Controlled EMI System, 

Electro-Metrics 

CCS- 125 

X 

X 



20 Hz-1 GHz, containing: 







(a) EMC-10 (20 Hz-50 KHz) 

(b) EMC-25 (10 KHz-1 GHz) 

(c) HP-9836S Calculator 

(d) DIU-125, DSA-125, SU-125 







Spectrum Analyzer 

Hewlett-Packard 

8566B 

X 




(a)Computer 


9836 





(b)Plotter 


7090 A 





(c)Printer 


2678A 





Oscilloscope 

Tektronix 

7626 



X 


Gauss Meter 

FW Bell 

9901 


X 



Digital Voltmeter 

Hewlett-Packard 

34 55 A 



X 


SIGNAL GENERATORS/SOURCES 
Function Generator, 

Hewlett-Packard 

3325 



X 


Sweep Generator 

Wiltron 

6659B 



X 

X 

RF Transient Generator 

Solar Elect. 

7054-1 



X 


AMPLIFIERS 

Audio Amplifier, 200W. 20 Hz-50 KHz 

McIntosh 

MC-2205 



X 


Broadband Linear, 50W, 10- KHz-10 MHz 

AIL Tech. 

5001 




X 

Broadband Linear, 50W, 1-200 MHz 

AIL Tech. 

5020B 




X 

Broadband Linear, 50W, 100-520 MHz 

AIL Tech. 

3552B 




X 

Broadband Linear, 20W, 500-1000 MHz 

AIL Tech. 

15100B 





TWTA, 20W, 1-2 GHz 

Varian 

VZL-6541 K1 





TWTA, 20W, 2-4 GHz 

Varian 

VZS-6951 K2 





TWTA, 20 W, 4-8 GHz 

Varian 

VZC-6961K2 





TWTA, 20W, 8-18 GHz 

Varian 

VZM-6991K3 





Amplifier (Amp), 2-4 GHz 

MITEQ 

AFD3-025-035- 1 3 





Amp, 60dB, 100-450 MHz, NF - 1.5 dB 

RHG Elect Lab 

1 CLW300CM 





Amplifier 

Hewlett-Packard 

HP8447F 

X 

Wk 



Amplifier 

Hewlett-Packard 

HP-461 A 

X 

X 



CURRENT FIELD PROBES 
RF Current Probe, 30 Hz-100 MHz 

AIL Tech 

91550-1 

X 


! 


Magnetometer Probe 

Hewlett-Packard 

3529A 


X 



Magna Probe 

FW Bell 

B EL-MOX-99-2506 


X 



Held Strength Sensor 

IFI 

EFS-1 





ANTENNAS 

Double-Ridged Guide Antenna, 1-18 GHz 

EMCO 

3115 


X 


X 

Log Spiral Antenna, 0.2-1 GHz 

AIL Tech. 

93490-1 


X 


X 

Biconical Antenna, 20-200 MHz 

AIL Tech. 

96002 


X 



Parallel Element, 200V/m, 10 KHz-30 MHz 

AIL Tech. 

96003 





Log Spiral, 200 MHz to 1 GHz 

EMCO 

3101 


X 



Biconical, 20-200 MHz 

EMCO 

3104 ] 


X 



Active Rod w/Counterpoise, 
14 kHz to 30 MHz 

EMCO 

3301 B 


X 


■ 


* Or Equivalent 
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Table A-I. Test Instrumentation List for EMI/EMC Tests (Sheet 2 of 2) 


Description 

Manufacturer* 

Test Usage | 


Name 

Model No. 

CE 

■ 

CS 

RS 

COUPLERS 



WM 




Isolation Transformer, 30 Hz-250 kHz 

Solar Elect. 

6220-1 A 

I 

B 

X 


PERIPHERALS 




B 



Oscilloscope Camera 

Tektronix 

C12 

'l|: 




Intelligent Serial Thermal Printer 

Hewlett-Packard 

2673A 


B 



ACCESSORIES 







10 jjF Feedthrough Capacitor, 1 KHz-1 GHz 

Solar Elect. 

6512-106R 

fl 

fl 

X 


MISCELLANEOUS 







Breakout box 

Aerojet 

— 

X 


X 

X 

EMI Filter Box 

Aerojet 

T- 1289992-1 

X 

H 

X 

X 


* Or Equivalent. 


Table A-H. Relative Gain of the 94455-1 Biconical Antenna and a Tuned Dipole 


Frequency (MHz) 

Gain (Numeric) 

Biconical 

Tuned Dipole 

Relative Biconical 

25 

0.036 

1.472 

-1.436 

30 

0.054 

1.191 

-1.137 

50 

0.173 

1.513 

-1.34 

70 

0.777 

1.486 

-0.709 

100 

0.617 

1.555 

-0.938 

150 

0.549 

1.331 

-0.782 

200 

1.171 

1.242 

-0.071 
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Table A-III. EMI/EMC Test Performance Matrix 
(Qualification Test) 


Test Method & Description 


CE01 (30 Hz to 20 kHz) DM 
CM 

CE03 20 kHz to 50 MHz) DM 

CM 

CS01/CS02 (30 Hz to 150 kHz) DM 
CS02 (100 kHz to 50 MHz) CM 
CS06 (Spike) DM 

RE02 * 

RE04 

RS03 



c m 3 


T3 — ' 

0 £ <D </> 


05 

3 

05 

CD 

CD 

03 

CD 

3 

F— 

<D 

«> 

T3 

CD 

05 

t- 

o 

CO 

CD 

T3 

e> 

05 

— 

0> 

CD 

CTJ 

o 

CD 

3 

CO 

C 

CO 


O- 

3 

< 

c 

c 

> 

Q- 

> 

< 

> 

CO 

> 

CD 

> 

o 

CM 

CO 

CM 

CO 

1— 

+ 

CM 

+ 

CM 

+ 


X X X X X 

T T T 

X X X X X 

T T T 

X X X X X 

X X 
X X X X X 


e = 

cc ^ a: 

CD w 

CO 

m 

=3 CO Z. 

CD 
a> 


CD 

X 


o 


CO 

CD 

X 


« tr >* 

— • CD 

*“ ^ CD 

CD «J _ 

~ CO CD 

— C/D 

> 

> 03 > 

O CM CO 

+ CM 


ID 

CO 


XXX 


XXX 


X 

X 

X 


X 

X 

X 


X Test performed on powerline. 

T Test performed together with high side and return. 

For Acceptance only, perform electric field radiation frequency range 2010 - 2040 MHz (paragraph 3.4.6) 
and frequency range of Table IV. 
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20. APPENDIX B TEST DATA SHEETS 

This appendix contains the test data sheets (TDS) for the inspections and test procedures in Section 3. 

TOS Page 

1 3.4.5: CE01/CE03 Test B . 2 

2 3.4.6: RE02 Test B _ 6 

3 3.4.7: RE04 Test B . 9 

4 3.4.8: CS01/CS02 Test L.Z!!ZZZZ"ZZ!b-12 

5 3.4.8 CS02 CM Noise Test B-16 

6 3.4.9: CS06 Test B-18 
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TEST DATA SHEET 1 (Sheet 1 of 4) 
3.4.5: CE01/CE03 Test 


Test Setup Verified: 


Signature 

3.4.5.3.1 Step 1: Test Equipment Log 


Item 

Manufacturer 

Model/ 
Part No. 

Aerojet 
Inventory No. 

Calibration 

Date 

Calibration 
Due Date 



















1 



















3.4.5.3.2: Emission Measurements, 30 Hz to 20 kHz, (DM) 


Step 

Power Line 

Band 

Required 

Emissions within limits? 

Comments/ 

Observations 

Yes 

No 

4 

+28V Main Bus 

Narrow 

See Figures 2 & 3 




D 

28V Main Bus Rtn 

Narrow 

See Figures 2 & 3 




fl 

+28V Telemetry Bus 

Narrow 

See Figures 2 & 3 




n 

28V Telemetry Bus Rtn 

Narrow 

See Figures 2 & 3 




a 

+28V PLB 

Narrow 

See Figures 2 & 3 




a 

28 V PLB Rtn 

Narrow 

See Figures 2 & 3 




a 

+10V Interface Bus 

Narrow 

See Figures 2 & 3 




a 

10V Interface Bus Ret 

Narrow 

See Figures 2 & 3 




n 

Safety Heater 

Narrow 

See Figure 4 




a 

Safety Heater Return 

Narrow 

See Figure 4 





NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments 
or observations, etc.) to this data sheet. 




Sianature/Date 

Unit 


Enqineer: 

Serial No. 


Quality Control: 

Shop Order 

Oper 

Customer Representative: 


B-2 
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Test Setup Verified: 


TEST DATA SHEET 1 (Sheet 2 of 4) 
3.4.5: CE01/CE03 Test 


Signature 


3.4.5.3.2: Emission Measurements. 30 Hz to 20 kHz, (CM 


Step 


Power Line 

Band 

Required 

+28V Main Bus 

Narrow 

See Figure 2 

+28V Telemetry Bus 

Narrow 

See Figure 2 

+28V PLB 

Narrow 

See Figure 2 

+10V Interface Bus 

Narrow 

See Figure 2 


Emissions within limits? 


Yes I No 


Comments/ 

Observations 



NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments 
or observations, etc.) to this data sheet. 


Unit 

Serial No. 

Shop Order . 


Signature/Date 

Engineer: 

Quality Control: 

Customer Representative: 
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TEST DATA SHEET 1 (Sheet 3 of 4) 
3.4.5: CE01/CE03 Test 


Test Setup Verified: 

Signature 

3.4.5.3.1 Step 1: Test Equipment Loq 

Item 

Manufacturer 

Model/ 
Part No. 

Aerojet 
Inventory No. 

Calibration 

Date 

Calibration 
Due Date 





































3.4.5.3.2: Emission Measurements, 20 kHz to 50 MHz, (1 

DM) 

Step 

Power Line 

Band 

Required 

Emissions within limits? 

Com 

ments/ 

rvations 

Yes 

No 

Obse 

n 

+28V Main Bus 

Narrow 

See Figures 2 & 3 




D 

28V Main Bus Rtn 

Narrow 

See Figures 2 & 3 




fl 

+28 V Telemetry Bus 

Narrow 

See Figures 2 & 3 




n 

28V Telemetry Bus Rtn 

Narrow 

See Figures 2 & 3 




n 

+28V PLB 

Narrow 

See Figures 2 & 3 





28V PLB Rtn 

Narrow 

See Figures 2 & 3 




D 

+10V Interface Bus 

Narrow 

See Figures 2 & 3 




D 

10V Interface Bus Ret 

Narrow 

See Figures 2 & 3 




fl 

Safety Heater 

Narrow 

See Figure 4 




fl 


Narrow 

See Figure 4 




NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments 
or observations, etc.) to this data sheet. 

Sianature/Date 

Unit Enqineer: 

Serial No. Quality Control: 

Shop Order Ooer Customer Representative: 
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TEST DATA SHEET 1 (Sheet 4 of 4) 
3.4.5: CE01/CE03 Test 


Test Setup Verified: 

Signature 

3.4.5.3.1 Step 1: Test Equipment Lo 


Item Manufacturer 



Step 

Power Line 

Band 

Required 

B 

+28V Main Bus 

Narrow 

See Figure 3 

fl 

+28V Telemetry Bus 

Narrow 

See Figure 3 

B 

+28V PLB 

Narrow 

See Figure 3 

B 

+10V Interface Bus 

Narrow 

See Figure 3 


Comments/ 

Observations 



NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments 
or observations, etc.) to this data sheet. 


Unit 

Serial No. _ 
Shop Order . 


Siqnature/Date 

Engineer: 

Quality Control: 

Customer Representative: 
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TEST DATA SHEET 2 (Sheet 1 of 3) 
3.4.6: RE02 Test 


Test Setup Verified: 

Signature 


B 4.6.3.1 Step 1: Test Equipment Log 


Item 

Manufacturer 

Model/ 
Part No. 

Aerojet 
Inventory No. 

Calibration 

Date 

Calibration 
Due Date 






























































| 


















B-6 



AE-26151/5E 
11 Feb 99 


TEST DATA SHEET 2 (Sheet 2 of 3) 
3.4.6: RE02 Test(Cont) 


Test Setup Verified: 

Signature 


3.4.6.3.2: Emission Measurements 


Step 

Antenna/Frequency 

Band 

Required 

Emissions within limits? 

Comments/ 

Observations 

Yes 

No 

■ 

All except Horn 
14 kHz to 1 GHz 

Narrow 

See Figure 6 




6 


Broad 

See Figure 7 




12 

Horn, RGA-180 
1 to 2 GHz 

Narrow 

See Figure 6 




15 

Biconical, EMCO 3104 
1 21 .5 MHz with Ampl 

Narrow 

No narrow- 
band freq. 
> -150 dBm 




16 

Log Conical, EMCO 3101 
243 MHz, 401.65 MHz, & 
406.05 MHz with Ampl 

Narrow 

No narrow- 
band freq. 
> -150 dBm 




19 

Horn, RGA-180 
2010 to 2040 MHz with 
Ampl 

Narrow 

No narrow- 
band freq. 
>-120 dBm 




21 

Biconical/Log Conical 
59.458 to 751 .944 MHz 

Narrow 

No narrow- 
band freq. 
> -60 dBm 




21 

400 to 500 MHz 

Narrow 

-107.1 dBm 




21 

2’to 18 GHz 

Narrow 

Figure 3 




21 

1217 to 1227 MHz 

Narrow 

-111.8 dBm 




21 

1565 to 1614 MHz 

Narrow 

-111.2 dBm 




21 

2051 .9 to 2055 MHz 

Narrow 

-126.7 dBm 




21 

5254.7 to 5255.3 MHz 

Narrow 

-122.8 dBm 




21 

5450 to 5825 MHz 

Narrow 

-80.7 dBm 





NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments 
or observations, etc.) to this data sheet. 
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TEST DATA SHEET 2 (Sheet 3 of 3) 
3.4.6: RE02 Test (Cont) 


Test Setup Verified: 


Signature 


3.4.6.3.2: Emission Measurements 


Step 



AntennaTFrequency 
Range (MHz) 

Band 

Radiation 
Limit (dBm) 

Emissions within limits? 

Comments/ 

Observations 

Yes 

No 

22 

118.000-120.000 

Narrow 

-100 /Table IV 




22 

120.000 -121.450 

Narrow 

-125 /Table IV 




22 

121.450-121.485 

Narrow 

-145 /Table IV 




22 

121.515-121.550 

Narrow 

-145 /Table IV 




22 

121.550-123.000 

Narrow 

-125 /Table IV 




22 

123.000-125.000 

Narrow 

-100 /Table IV 




23 

236.000 - 240.000 

Narrow 

-100 /Table IV 




23 

240.000 - 242.925 

Narrow 

-125 /Table IV 




23 

242.925 - 242.975 

Narrow 

-145 /Table IV 




23 

243.025 - 243.075 

Narrow 

-145 /Table IV 




23 

243.075 - 246.000 

Narrow 

-125 /Table IV 




23 

246.000 - 250.000 

Narrow 

-100 /Table IV 




23 

385.100 - 401.100 

Narrow 

-100 /Table IV 




23 

401.100 - 405.900 

Narrow 

-125 /Table IV 




23 

405.900 - 406.000 

Narrow 

-145 /Table IV 




23 

406.1 00 - 406.200 

Narrow 

-145 /Table IV 




23 

406.200 - 411.00 

Narrow 

-125 /Table IV 




23 

411.000 - 425.000 

Narrow 

-100 /Table IV 




23 

396.000 - 401.500 

Narrow 

-125 /Table IV 




23 

401.500 - 401.600 

Narrow 

-145 /Table IV 




23 

401.700 - 401.800 

Narrow 

-145 /Table IV 




23 

401 .800 - 406.000 

Narrow 

-125 /Table IV 





* 


All frequency ranges are to be performed with antenna in both vertical and horizontal 
polarization. 


Sianature/Date 


Unit Engineer: 

Serial No. Quality Control: 

Shop Order Oper Customer Representative: 


B-8 
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TEST DATA SHEET 3 (Sheet 1 of 3) 
3.4.7: RE04 Test 


Test Setup Verified: . 


Signature 


3.4 .7.3.1 Step 2: Test Equipment Lo 


Item Manufacturer 


Model/ 
Part No. 


Aerojet 
Inventory No. 


Calibration Calibration 
Date Due Date 



3.4.7.3.2 Step 3: Magnetic Field Emissions 


Step Direction* Measured Required 


Mag field within limits? 


0 degrees 


30 degrees 


60 degrees 


90 degrees 


120 degrees 


150 degrees 


180 degrees 


210 degrees 


240 degrees 


270 degrees 


300 degrees 


330 degrees 



See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


Comments/ 

Observations 



NOTE: Attach all backup data generated during the test (photos, printouts, plots, test log, additional 

comments or observations, etc.) to this data sheet. 

* Relative to instrument connector side. 


Siqnature/Date 


Engineer 

Quality Control: 


Customer Representative: 


B-9 
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TEST DATA SHEET 3 (Sheet 2 of 3) 
3.4.7: RE04 Test (Cont) 

Test Setup Verified: 

Signature 

3.4.7.3.2 Step 9 (10 inches above): Maanetic Field Emissions 



KJ 


B-10 
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Test Setup Verified: 


TEST DATA SHEET 3 (Sheet 3 of 3) 
3.4.7: RE04 Test(Cont) 


Signature 


3.4.7.3.2 Step 9 (10 inches above): Magnetic Field Emissions 


Step Direction* Measured Required 


0 degrees 
30 degrees 
60 degrees 
90 degrees 
120 degrees 
150 degrees 
180 degrees 
210 degrees 
240 degrees 
270 degrees 
300 degrees 
330 degrees 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3.4.7.2 


See 3. 4.7.2 


Mag field within limits? 


Comments/ 


Observations 




NOTE: Attach all backup data generated during the test (photos, printouts, plots, test log, additional comments 
or observations, etc.) to this data sheet. 

* Relative to instrument connector side. 


Sianature/Date 


Engineer 

Quality Control: 


Customer Representative: 


B-l 1 
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TEST DATA SHEET 4 (Sheet 1 of 4) 
3.4.8: CS01/CS02 Test 


Test Setup Verified: 


Signature 


3.4.8.3.1 Step 1: Test Equipment Log 


Item 

Manufacturer 

Model/ 
Part No. 

Aerojet 
Inventory No. 

Calibration 

Date 

Calibration 
Due Date 


























j 












3.4.8.3.2: Susceptibility to Injected Electromagnetic Energy on Power Leads, 30 Hz to 150 kHz 
+28V Main Power Bus 


Frequency 

Range 

Test 

Level 

(Volts) 

Signal Type 
or 

Waveform 

Limit Factor* 

Spec Limit 
Criteria 
(Volts) 

Comments/ 

Observations 

ST 

EL 

SL 






■ 








■ 



* 

- 


■ 


■ 






■ 


■ 






■ 


■ 






■ 


■ 




* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 


NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional 
comments or observations, etc.) to this data sheet. 




Siqnature/Date 

Unit 


Enqineer: 

Serial No. 


Quality Control: 

Shop Order 

Oper 

Customer Representative: 
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TEST DATA SHEET 4 (Sheet 2 of 4) 
3.4.8: CS01/CS02 Test(Cont) 


28V Main Bus Retur 

1 

Frequency 

Range 

1 

■fflSl 

Signal Type 
or 

Waveform 

Limit Factor* 

Spec Limit 
Criteria 

Comments/ 

Observations 

ST 

EL 

SL 

(Volts) 

















































+28V Pulse Load Bu 

s 


Frequency 

Range 

■ 

1 

■m 

Signal Type 
or 

Waveform 

Limit Factor* 

Spec Limit 
Criteria 
(Volts) 

Comments/ 

Observations 

ST 

EL 

SL 

























































28V Pulse Load Bus Return 


Frequency 

Range 

2 'i 

i 

155 SI 

Signal Type 
or 

Waveform 

Limit Factor* 

Spec Limit 
Criteria 
(Volts) 

Comments/ 

Observations 

ST 

EL 

SL 




























Hi 







HHHI 

g 







HHHA 

■ 













■ — *■■■ 

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 


B-13 
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TEST DATA SHEET 4 (Sheet 3 of 4) 
3.4.8: CS01/CS02 Test(Cont) 


+28V Analog Telemetry Bus 

1 

Frequency 

Range 

■ 

1 

MSSSSM 

Signal Type 
or 

Waveform 

Limit Factor* 

Spec Limit 
Criteria 
(Volts) 

Comments/ 

Observations 


ST 

EL 

SL 






















.... 



























28V Analog Telemetry Bus Return 


Frequency 

Range 

warn 

Signal Type 
or 

Waveform 

Limit Factor* 

Spec Limit 
Criteria 
(Volts) 

Comments/ 

Observations 


ST 

EL 

SL 

















































+10V Interface Bus 


Frequency 

Range 

1 

m 

Signal Type 
or 

Waveform 



Comments/ 

Observations 


ST 

EL 

SL 

















































* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 



B-14 
























AE-26151/5E 
1 1 Feb 99 


TEST DATA SHEET 4 (Sheet 4 of 4) 
3.4.8: CS01/CS02 Test(Cont) 



B-15 
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TEST DATA SHEET 5 (Sheet 1 of 2) 
3.4.8: CS02 Test (CM) 


Test Setup Verified: 


3.4.8.3.1 Step 1 : Test Equipment Lo 


Signature 


Model/ 

Aerojet 

Calibration 

Part No. 

Inventory No. 

Date 


Due Date 



3.4.8.3.2: Susceptibility to Injected Electromagnetic Energy on Power Leads, 100 kHz to 50 MHz, CM 
+28V Main Power Bus Return 


Frequency Test Signal Type Limit Factor* Spec Limit 

Range Level or Criteria 

(Volts) Waveform ST I EL I SL (Volts) 


Comments/ 

Observations 



ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 


NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional 
comments or observations, etc.) to this data sheet. 

Siqnature/Date 

Unit . Engineer 

Serial No. Quality Control: 

Shop Order Oper Customer Representative: 
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TEST DATA SHEET 5 (Sheet 2 of 2) 
3.4.8: CS02 Test, (CM) (Cont) 



+28V Pulse Load Bus Return 

1 


Frequency 

Range 

Test 

Level 

(Volts) 

Signal Type 
or 

Waveform 

Limit Factor* 

Spec Limit 
Criteria 
(Volts) 

Comments/ 

Observations 


ST 

EL 

SL 


















































+28V Analog Telemetry Bus Return 



Frequency 

Range 

Test 

Level 

(Volts) 

Signal Type 
or 

Waveform 

Limit Factor* 

Spec Limit 
Criteria 
(Volts) 

Comments/ 

Observations 


ST 

EL 

SL 


























































+10V Interface Bus Return 



Frequency 

Range 

Test 

Level 

(Volts) 

Signal Type 
or 

Waveform 

Limit Factor* 

Spec Limit 
Criteria 
(Volts) 

Comments/ 

Observations 


ST 

EL 

SL 


























































* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 



B-17 
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TEST DATA SHEET 6 (Sheet 1 of 2) 
3.4.9: CS06 Test 


Test Setup Verified: 

Signature 

3.4.9.3.1 Step 3: Test Equipment Loq 

Item 

Manufacturer 

Model/ 
Part No. 

Aerojet 
Inventory No. 

Calibration 

Date 

Calibration 
Due Date 





































3.4.9.3.2: Susceptibility to Injected Transients on Power Leads 
+28V Main Power Bus 


Pulse Amplitude 
and Polarity 

Signal Type 
or 

Waveform 

Test 

Level 

Limit Factor* 

Spec Limit 
Criteria 

Comments/ 

Observations 

ST 

EL 

SL 

10V, Positive 

See Figure 9 







12V, Negative 

See Figure 9 















+28V Analog Telemetry Bus 

Pulse Amplitude 
and Polarity 

Signal Type 
or 

Waveform 

Test 

Level 

Limit Factor* 

Spec Limit 
Criteria 

Comments/ 

Observations 

ST 

EL 

SL 

10V, Positive 

See Figure 9 







12V, Negative 

See Figure 9 















* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 

Sianature/Date 

Unit Engineer 

Serial No. Quality Control: 

Shop Order Oper Customer Representative: 


V_/ 



B-18 
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TEST DATA SHEET 6 (Sheet 2 of 2) 
3.4.9: CS06 Test(Cont) 


+28V Pulse Load Bus 


Pulse Amplitude 
and Polarity 

Signal Type 
or 

Waveform 

Test 

Level 

Limit Factor* 

Spec Limit 
Criteria 

Comments/ 

Observations 

o 



8V, Positive 

See Figure 9 







13V, Negative 

See Figure 9 
















+10V Interface Bus 


Pulse Amplitude 
and Polarity 

Signal Type 
or 

Waveform 

Test 

Level 

Limit Factor* 

Spec Limit 
Criteria 

Comments/ 

Observations 

ST 

EL 

SL 

10V, Positive 

See Figure 9 







12V, Negative 

See Figure 9 
















* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 


B-19 
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TEST DATA SHEET 7 (Sheet 1 of 2) 
3.4.10: RS03 Test 


Test Setup Verified: 


Signature 


3.4.10.3.2 Step 1: Test Equipment Lo 


Item Manufacturer 


Model/ 
Part No. 



fOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional 

comments or observations, etc.) to this data sheet. 

Siqnature/Date 


Serial No. 


Engineer: 

Quality Control: 

Customer Representative: 
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TEST DATA SHEET 7 (Sheet 2 of 2) 
3.4.10: RS03 Test(Cont) 



* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 


B-21 
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This page intentionally left blank. 
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30. APPENDIX C EMI DATA COLLECTION 

This Appendix contains the EMI data collection process and steps performed during EMI testing. 

30.1 EMI data collection during the susceptibility tests. EMI data collection during the susceptibility tests will be 
accomplished by the following data collection steps. 


30.2 Data collection. Actual data collection will be accomplished as described in the following steps. 

1. Start data collection. From the Main menu, select command "[ 7 } SPECIAL CYCLE CALIBRATION". 
The CRT screen will go into the TEST INITIALIZATION menu. Select command ''[ 13 ] SCANS TO 
ACQUIRE". Enter 24 as the number of scans (for 90 second sweep time). 

2. Select command [ 16 ] START DATA ACQUISITION". Coordinate with the EMI equipment operator 
and start the sweep of the EMI frequency band being tested when the scan count reaches about (6). 

3. Stop data collection. Coordinate with the EMI equipment operator such that the data collection process is 
stopped about (19) scans after the EMI frequency band sweep is complete. At the end of the 24 scans, the 
screen will change to the AMSU-A1/A2 DELTA T and CALIBRATION ACCURACY menu. 

4. Display and print the data collected. Press "[ 2 ] PRINT" to print the screen. Press "[ 1 ] RETURN". The 
display will prompt "Do you wish to save data on disk (Y/N)?" Enter N for no. 

5. The STE program will return to the AMSU-A1/A2 TEST INITIALIZATION menu. Enter command "[ 15 
] SELECT CAL PROCESS" and press the ENTER key. The program will return to the AMSU-A1/A2 
CALIBRATION PROCESS SELECTION menu. 

6. Print the distribution. Select [ 12 ] PRINT DISTRIBUTION" to obtain the data plot for each sensor 
channel. Select "[ 1 ] RETURN" to return to the AMSU-A1/A2 TEST INITIALIZATION menu. 

7 . Examine each channel s response (W arm AVE) and evaluate it with the susceptibility criteria to determine if 
pass or fail test results were obtained. If the data passes, proceed to the next EMI test and if the data fails, 
repeat the test at reduced frequency range and amplitude level (using the same procedures), to establish the 
frequency and threshold level of AMSU performance. 


C-l 
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